Detroit, January, 1922 


Good Jobs for Good Builders 


By Harvey Wuirrie 


Eprror 


HE future of the concrete house is that of better 

‘ houses—that they be cheap is secondary—home 

owners are overburdened now with the upkeep of 
cheap houses. 


There will be more concrete houses when more con- 
tractors know how to build them. 


We are not especially in need of new methods, 
more methods, or even, generally speaking, better meth- 


_ ods; we need builders who know how to use the methods 


now available. 


There is a bigger demand—partly active and ex- 
pressed and partly a potential demand—for concrete 
houses now than is being met by available builders 
familiar with the application of concrete to house con- 
struction. This magazine has many inquiries for con- 
crete house builders. Many times we are unable to refer 
a prospect to a nearby builder who we are confident 
ean handle a concrete house job. 


Every builder bitten by the concrete house bug must 
somehow start at the beginning and devise a method 
of his own. The woods are full of methods. Each year 
contributes some worth-while ideas to the general store 
of our knowledge. Most new methods—‘systems”— 
are used more or less successfully by those who originate 
He has 
He in- 


vests two, five, ten, twenty thousand dollars in new 


them. The inventor knows all the ins and outs. 
spent days and nights working on the details. 


dingafusses to mold concrete in place, or precast it in 
He sits 
up nights with his infant idea, nurses it, dreams about 


pieces—new forms, ties, spacers, hickeydoos. 


it, holds it on his knee at meals, and by the time it be- 
gins to stand erect on two legs, the fond parent declares 
his child is a world-beater. He pushes the child out into 
the world, and is surprised and grieved to find that 
others do not take it so seriously, nor have the patience 
that its parent had, with its peculiarities. 


Concrete would not discourage the development of 
new housebuilding methods. There are many good feat- 
ures among the few bad of almost all of them. Some 
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time the whole lot will be sifted and’ we shall then be 
able to standardize the good ideas. In the time saved. 
from building up new systems we'll build a lot more 


houses. 


This magazine would like to encourage the use and 
refinement of the methods we have. ‘If a builder, feel- 
ing “the urge,’ would spend just a quarter of his money 
investigating and studying the methods that are now 
available, instead of spending all of his money in bring- 
ing forth a new system of his own and adding to the 
patent office congestion, we'd soon have more people 
living in concrete houses, and more contractors making 
money. 


NOTHER thing: why not stop talking about fire- 
proof houses cheaper than wooden houses? The 
public doesn’t believe it, even when it is true. This 

magazine has been guilty, because it is a clearing house 
We be- 


lieve that houses with concrete walls are occasionally 


for the available information on the subject. 


built at a lower first cost than first-class wood frame 
houses. On most jobs there are a good many “ifs” and 
“excepts” —“If we had had a well-organized crew—;” 
“If we hadn’t been breaking in new men every two 
days—;” “If we could have built five houses in one group 
at one set-up of our equipment—;” etc. We also believe 
that concrete houses will ultimately be cheaper in first 
cost than well-built frame houses—that will come with 
practice, standardization, organization, and the growing 
scarcity of good lumber. 


In the main and for the present we believe that the 
concrete house is the lowest in cost over a ten-year pe- 
riod; that it is cheaper now in actual first cost than 
We believe that a builder 


who organizes his crew and his operations carefully can 


any other masonry house. 


build concrete houses and make the structural floors fire- 
proof, as well as the walls, at a cost no greater than 
that of any other masonry construction with wooden 


floors. 


HERE are three kinds of housebuilding enterprises 
from the contractor standpoint: 
(1) The industrial development, which uses one, 
or at most only a few standardized plans. 

(2) The suburban homes development, in which the 
building is financed and carried on by a single investor 
for individual buyers and employing a scheme of partial 
standardization of plans. 

(3) The construction of individual houses on single 
home contracts for the great average citizen who is will- 
ing to pay something for individuality. 

There are three principal ways in which to use con- 
crete to meet these three kinds of home-building devel- 
opment: | 

(1) With small, standardized, factory-made units— 
block, brick, and structural tile. These are suitable and 
economical for the individual house, the suburban group, 
or the industrial village. Such units provide without 
doubt the most generally available means of using con- 
crete in building houses. There is nothing in such con- 
struction that differs radically from the use of age-old 
methods of conventional masonry units, except in details 
which are peculiar to the particular unit employed. 
Some of the opportunities for such work are discussed 
by A. J. R. Curtis and by W. D. M. Allan in two arti- 
cles in this issue. The small concrete unit may be em- 
ployed in its refined form for finished exterior surfaces. 
Such walls require care in laying—good mason’ work. 
The small unit may also be employed as a rough unit 
to be faced with stucco or some other material—this is 
the biggest present opportunity. 


(2) With special equipment suitable for building 
single dwellings, or groups, or whole villages, either 
with large precast units made at the site of the work, 
or with monolithic construction. In this class there is 
a great deal from which to choose, and a wide range 
in the initial outlay for the special molds, forms and 
equipment for moving and erecting the units or placing 
the concrete. If the work is to be large group enter- 
prises, or if the contractor is prepared to invest in 
equipment whose cost is to be spread over many indi- 
vidual jobs in several seasons, he has many choices. If 
he wishes to get along with a minimum of equipment 
and devote himself to average individual jobs—an outfit 
that can be put on a small truck quickly—he has fewer 
choices, but still a first class opportunity. 

(3) Then there are those systems of molds and 
forms and handling devices which are suited only to the 
big group enterprises—systems in which the original 
outlay for equipment is large, and for which the plant 


set-up costs are justified only by a score or more of 
houses, 


* * * 


HE individual house, with concrete walls and wood 

joist floors, should be considered as competing with 

masonry wall houses, of brick, hollow tile, or naturai 
stone. 

In group developments careful organization and 
standardization of parts and operations make possible 
such economies with concrete as to make it lower in cost 
under most conditions than any other construction equal- 
ly solid, permanent and fireproof. 

Masonry walls, however, do not make fireproof houses. 
Most fires start inside. Furthermore, when concrete 
walls are tied together with reinforced concrete floors, 
the result in solidity and permanence is increased all out 
of proportion to the additional cost. 


Slowly but surely is sentiment growing for better 
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homes. Slowly but surely is the public seeing the un- 
wisdom of building of materials that shrink, warp, burn, 
and decay. 

The concrete builder’s promotional efforts should not 
at this time be directed at building cheap houses. He 
should cultivate his trade among those who want the 
best. Progress in such things is not from the bottom 
up, but from the top down. Pat O’Grady’s ambition is 
to build a house like Mr. Stocks-and-Bonds’—the rule 
does not apply the other way around. Build fireproof 
concrete houses for the people who want and can afford 
the best, and when you have your work more fully de- 
veloped and better organized, you can show the average 
man why he can’t afford to build a house that has a big 
repair program always under way. 

Keep your mind on the idea of building fireproof 
houses for the great average citizen, but build now for 
the man who is willing to pay for the best. 

Talk quality—give quality. 


A New Kind of Camere 
Gun House 


A new application of the Cement Gun to house con- 
struction has been developed in Boston, and employed 


in the construction of one two-family dwelling, by 


H. Whittemore Brown. 

The new features are in the use of very light-weight 
wooden form panels made like shallow boxes, of story 
height—the sides of the boxes when spaced 4 to 6 in. 
apart providing a space in which a stud is poured, tem- 
porary front and back boards. being used to complete 
the stud form. The bottoms of the box-like panels, 
which, when erected, provide the exterior plaster sur- 
face, are made of lath covered with jute bagging. Metal 
mesh is stretched on after forms for one story are erect- 
ed, and on this, against the bagging, the gunite is “shot.” 
Similar panel boxes are used for floors, with reinforced 
beams cast between, supporting a light floor slab of 
Nailcode concrete, on which the wood floors are nailed 
down. The light form units remain in the structure as a 
base for interior lath and plaster and for grounds. The 
job being completed at this time in Boston is workman- 
like and was of such a character as to be given the 
prompt approval of the building authorities. The sys- 
tem is advanced as having special possibilities for eco- 
nomical development by the standardization of the form 
system and factory production of the form units by 
special box making machinery. 


The February issue of CONCRETE 
will have a varied appeal— 


The annual review of progress in design 
and construction methods for concrete Road 
Building 

The first of an important series of articles on: 
Form Work for Concrete Building Construc- 
tion from A to Z 

The second of Mr. Curtis’ articles on the best 
adaptation of block and other small precast 
units to House Construction 

Several interesting articles on concrete houses 
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Fic. 2 — Arrractive 
Puantincs Furnisu 
Pienty or Interest 
FoR Prain’ Srucco 
Watts — A RovcH- 
Froarep Surrace, Ar- 
TER THE SPANISH 
Mernop, anp Quaint 
ArcuitecruraL Linsgs, 
Are Hetrep Consip- 
ERABLY BY Varti-Cotr- 
ORED CEMENT ASBESTOS 
SHINGLES 


How Shall We Build Our Concrete | 
Houses?—The Small Unit ke 


By A. J. R. Curtis 


PorTLAND CEMENT ASSOCIATION 


Fic, 1—Tue Swiss Tyre or ARCHITECTURE, WITH PLAIN 
Face Concrete Brock—A DvututH Hovse—Dran anp 
Dean, Cuicaco, ARCHITECTS 


There are two broad considerations applying to the 
house structure: (1) the materials to be used, and (2) 
the manner of their use. An inferior material well used 
may make a respectable showing, while an excellent ma- 
terial poorly used may fail utterly. The popularizing 
of concrete block houses, which are almost everywhere 
in competition with brick, stucco and frame, requires a 
much more intelligent and refined use of the material 
than has been generally found in the past. 


Cost Nor DrtrermiInine Factor 


Contrary to general opinion, cost is not the determin- 
ing factor in the selection of the wall material for indi- 
vidually built houses. The cost of good walls of con- 
crete or masonry usually does not vary greatly under 
general conditions, and, as compared to the cost of the 
finished building, this difference in the cost of the walls 
is insignificant. If, for-example, the cost of concrete 
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block walls varies 10% from the cost of brick, and the 
completed walls represent 15% to 20% of the cost of 
the building, then the choice of one or the other of these 
types would only affect the total cost of the building 
to the extent of 114% to 2%. On an $8,000 house 
this would amount to between $120 and $160. 

A given wall material is usually selected because of 
(a) owner’s choice as to appearance, or owner’s sup- 
position of a saving in cost, (b) architect’s and con- 
tractor’s familiarity with the material, (c) availability, 
and (d) considerations of permanence, low maintenance 
and fire protection. The insurance rate has very little 
to do with it as insurance on all types is comparatively 
cheap. A $10,000 five-year policy in the vicinity of 
Chicago costs $72 for high class brick or concrete block 
construction, and $86.50 for the poorest types of brick 
or block that are insurable. The difference is less than 
$3 per year on $10,000 worth of insurance. 


APPEARANCE WILL SELL THE Hovusszs 


Concrete block houses must be built to appeal from 
the standpoint of appearance, even more than for per- 
manence, low maintenance and fire safeness; architects 
and contractors must be fully informed as to approved 
methods of use, and block of a quality meting the public 
expectations must be locally available everywhere. 

The block manufacturer who is out after house busi- 
ness might just as well kiss the dear old rock face block 
“«oodby” now as to let the obsequies become long-drawn 
out and painful. Say what you will for rock faced, 
panel and most other special designs, they are down and 
out so far as good houses are concerned, and the suc- 
cessful builders of concrete block houses from now on 
will use the flat, granite faced block, or perhaps more 
generally the plain rough faced or “‘stucco’’ block, as a 
base for stucco. 
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Although high grade granite surfaced block have the 
more distinctive appearance and get the architectural 
advantages of being able to break up the wall with at- 
tractive joints, the stucco surface is more popular with 
the average run of home buyers today ; looks more-usual, 
costs less and requires less skill to produce. The 
“‘stucco-block” type of house is what we recommmend 

. the average block manufacturer-builder to advocate, for 
considering “talking points” and real value, owner’s sat- 
isfaction, maintenance-free features and builder’s profits, 
it is by far the most attractive type today. 


Goop DrsigN ANd Goop DEeETAILs 


Turning from the soap box and the house-that-Jack- 
built architecture of the past, the buyers of houses are 
rapidly acquiring a taste for the best of modern design 
in their houses. And why not architecture in the build- 
ing of little houses? They make up the bulk of our 
cities and dot the landscape everywhere. 

A straight tip to the builder of concrete block houses 
is to look well to his architecture, for he who builds the 
houses which are architecturally best will gain favor and 


lory for the type of house he builds. Make 
Re get 5 accumulate glory yp 
* SENS ON Os Oa ete rag CON ee every concrete block house from this day forward archi- 


Brock, Hatr Timperep Porttann Cement Stucco on : : 
Brock anp Gray State Roor, Is Harmontovus anp Dic- tecturally beautiful and concrete block houses will soon 


ioe as Suown sy Tuis Hatirax House, rrom THE dominate the map. 
oarD oF Ross anp MacDonatp, Arcuirects, MonTREAL Most architects will design little houses, although 


few find such work profitable. However, there are many 
trustworthy sources of good plans. The Architects’ 
Small House Service Bureau, Minneapolis (backed by 
the American Institute of Architects) furnishes plans 
for houses of block construction; plans are also available 
to builders through the Curtis Service Bureau, Clinton, 
Iowa, the Portland Cement Association, Chicago, and 
other sources. CoNcrETE prints occasional plans, and 
will be glad to place every inquirer in touch with archi- 


Fic. 4—Srucco-on-Biock Consrrucrion Is Wett Apapr- 
ED TO SimpLeE Encuish Dwetiine Arcurrecrurr—Port 
LAND CeMENT Stucco, on Goop Masonry Base—Is FREE 
From Cracks AND Has Perrecr Derat, 


Fic. 5—Smootn Marsre anp GRANITE Facep Brock, with 
AN Appropriate Use or Spectat Pieces Arounp Orrn- 
iNcs, Lai 1N Wuire Porrtann Cement Mortar, Pro- 
puces A Factna Wuicu ror Dieniriep Beauty Is Onty 


{ a 6—In Cattrornta Many Litre Houses, wire 
{STUCCO or RovucH Concrete Surraces, Have Bravutirrep 


EQuatep BY THE Frnesr Marsie anp GRANITE \Arr Stone ENrrances as THE Onty Arcurrecrurat 


‘EMBELLISHMENT 


ee ee ere, SER eR 
Sie SO ee 

eee 

January, 1922 


CONCRETE 


Fic. 7—Tuis 96-ArarrmMent Buripine Is One or 17 Sucu 
Structures In Omana, Burry THrovucHovur with Gran- 
WaALLs, 


1rE-SurFaceD Brock, Excerr ror Partition 
Wuicu Are or Prain Brock 


Fic. 8—Tyricat Buncatow 1n THE INTERESTING GROUP 
Buitr sy THE Picasss MetHop in INDIANAPOLIS—SEVERAL 
Courses or Concrete Tire Are Law Up at a Time 
Wirnovur Mortar, THE INTERIOR CHANNELS or “GROUT 
Hoes” THen Beine Firten>—TuHese Are INDEPENDENT 
or THe Arr Spaces—A Sincie Coat or Roveu Casr Cr- 
MENT Stucco Is APPLIED TO THE SURFACE 


Fic. 9—A Mopern Farm Corrace wir First Story 
Watts or Concrete Buiocx, on THE Farm oF T. S. 
Nucen, Lewisvirtz, Inp.—Ir Is Esrrmatep THAT AT 
Leasr 1,000,000 Farm Houses 1x Use ar THE PRESENT 
Time Are Urrerty Unrir to Live yn, INDICATING A 
Marxet ror Mitiions or Brock 


tects: competent to handle concrete house designs. Several 
of the accompanying illustrations constitute noteworthy 
examples of good architectural taste. They lead easily to 
the conclusion that when well designed, concrete is well 
adapted to fine residence construction. 

The statement is often heard that ‘details make the 
house.” One of the surest ways to bring the concrete 
house into quick favor is by perfection of the details. 
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Even awkward or ugly design can sometimes be over- 
looked if the details are well attended to. While the 
arrangement of the floor space and the producing of 
pleasing elevations are matters purely architectural, and 
as such will be nicely cared for by architects, what the 
builders of concrete houses need most to do is to stand- 
ardize details. There is need for the creation of a few 


standardized and highly efficient methods of fabricating 
block houses—eliminating the hundred and one devious 
and irregular schemes of individual builders. 


Fic. 1O—A’ Smartt Two-Story TENEMENT IN THE REBUILT 
Portion oF Hatirax—T'HEe Watts anp Copines Are ALL 
or Granite-F'acep Concrete BiocK F 


There must be one or two, or perhaps a few best ways 
of handling the details of concrete block house con- 
struction. Concerted effort is needed to discover these 
best methods and help them into general use. 

[Suggestions for house details are described in aw arti- 
cle scheduled to follow this one, and are the result of a 


as 


Fic. 11—Mopern Concrete Brock Houses are Facep on ALL 
Four Stipes, AN Osvious ARCHITECTURAL ADVANTAGE, AS AN 
ATTRACTIVE WALL Surrace Is PRESENTED rrom Every Drrecrion 


Fic. 12—Concrete Brock Buncatow Facep wirn Rep Brick, 
Porttanpn Cement Srucco anp Concrete Art STONE—THE 
Srucco Nor Yer AppiieD 
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Fic. 13—Rewiasite M'anuractrurers or ‘Concrete Brock 
Have Taken More anp More to tHe [pea or MarkING 
or Branpinc Tuer Propucts as A GUARANTEE OF QUAL- 
wry. Tur Brock SHown was MANuracrureD BY NEWTON 
J. Benson, Proviwence, R. I. 


STANDARD SPECIFICATIONS 
FOR A 
8x & x16 CONCRETE BLOCK 
REQUIRE THAT IT CARRY A WEIGHT 
GREATER THAN THAT OF A 
GO TON STEEL PULLMAN 


Bape ie 
Fic. 14—Tuer Tremenpovus Loap-Brarine ABILITY OF THE 
OrpinaRky ConcreTE Brock, SeLtpom RECOGNIZED BY THE 
GenerRaL Pusiic, 1s Forcerutty ILtustraTep BY THE 
Diacram 


careful examination by Mr. Curtis of about 1,500 con- 

crete block houses of many types throughout the United 

States and Canada.—Editor. ] 

ARE THE CONCRETE Biock STRUCTURALLY ACCEPYABLE 
FOR THE WALLS oF DwEeELLINGs? 


To answer the above question one must inquire from 
the viewpoint of load bearing ability, resistance to the 
passage of heat and cold, resistance to moisture and re- 
sistance to fire. 

There is a standard specification for concrete biock, 


Fic. 15—Concrete Brock, EmBeppep 1n Piastrer or Paris anp 
Cement Mortar Berne Trstep ror Compressive STRENGTH IN 
tHe Marerrars Lasorarories or tHE UNiversiry oF Wisconsin. 
Many Brock Factories Have Tuer Propucr Trestep Perrop- 
ICALLY FoR Tuer Own Inrormation. Most Crres. Require 
Frequent TEsts 
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adopted by the American Concrete Institute," and con- 
curred in by many city building codes, requiring block 
to be capable of sustaining a compression load of 1,000 
Ibs. per sq. in. of gross cross sectional area. It is gen- 
erally conceded to be a fair requirement, reasonable in 
its demands on the manufacturer and at the same time 
meeting structural requirements with a conservative fac- 
tor of safety. Translating this specification into terms 
which can be readily visualized, every 8 x 8 x 16 in. con- 
crete block which may be used legally in almost any 
American city today must be strong enough to support 
unaided, more than the entire weight of a 60-ton standard 
Pullman sleeping car. That these requirements are being 
exceeded is shown by tests received frequently of which 
those tabulated (Table 1) in connection with this article 
are samples. The block made by the Beloit Concrete 
Stone Co., which, by the way, was taken at random out 
of stock, carried a compressive load of over 200 tons, 


1Copies available from the Secretary of the American Concrete Insti- 
tute, New Telegraph Building, Detroit, Mich., and from the Portland 
Cement Association. 
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Fic, 16—Tur Recrancutar Arr Space Tyre or Brock 
Are Usep More Wipery THan any OTHER GENERAL 
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Fic. 17—Tue Brock wire Ex.retican Am Spaces ARE 
So DrsignNep THAT Arr Spaces IN Succeepinc CoursEs 
Marcu Ur, Maxine Continvous VERTICAL PILAsTeRs oF 
THE Brock Wess—TnHer Miracrte Is tHe Onty Dovuste 
SraccereD Arr Space Brock In Use 1n tuis Country 
ALTHOUGH IT HAS SEVERAL COUNTERPARTS IN EUROPE 
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Fic. 18—Tur Turee Dovustr: Watt Systems SHowN IN 
THE Uprermost Row Maxe Use or Mera ConNECTorS. 
Hypro-Stone anp Hyprauric Ramine Dovuste Wat 
Systems Have a Crrtatn Srmivarirty, THESE AND THE 
Cumax, Frexo, McArrHur ann Vianr Att MaKe Use 
oF Setr-ContTainep Tirs or Bonps 
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~ ps4} 
Fic. 19—Tue Lerrerep Dimensions Corresponp Direcriy 
To THE Dimensions GIVEN IN TaBLe 2. 


TABLE 1—Compression TESTS ON CONCRETE BLOCK 
Maker of Block 


Beloit Concrete Stone Connecticut Valley 
Co., Beloit, Wis. Concrete Products 
Assn., Springfield, 
3 ' Mass. 
Where Tested University of Wiscon- Worchester Polytech- 
sin, Madison nic Inst. Worcester, 


: ass. 
How Tested Hollow Spaces Ver- Hollow Spaces Ver- 
¢c tical 
How Bedded Plaster of Paris and Plaster of Paris and 
; cement cement 
Height © 7.9 inches 8 inches 
Benson Cross Sec. 8”x1534” 
on 
Gross Cross Sectional 126 sq. in. 
Area 
Net Cross Sectional 86.4 sq. in. 
Area 
Ultimate Load (Lbs.) 402,700 Lb. 300,000 Lb. 
Ultimate Load (Tons) 201.35 Tons 150 Tons 


Ultimate Stress Gross 


3196 Lb: sq. in. 
Area 

Ultimate Stress Net 
Ar 


22344. Lb: sq. in. 


14794 Lb: sq. in. 3470 Lb: sq. in. 


ea, 

1Assuming 8314% air space giving assumed net gross sectional 
area of 84 sq. inches. 

2Assuming gross cross sectional area of 128 sq. inches. 


TaBLE 2—DIMENSIONS oF CoNCRETE BLOCK 
(See Figure 19) 


Block System A a B Cc 
(Double Rec-Total Length Thickness ofTotal Height Block 
tangular Air of Block, in-Perpendicularof Block, in- Thickness 
Space Type) cluding Per-and_ Horizoncluding _Hori- 
pendicular tal Joints zontal Joint 
? _ Joint 
Eclipse 16 inches ¥Y inch 8 inches 8,10 & 12 in. 
Francis 16 & 24 yy, 8 8,10 & 12 
Hayden 16, 20& 24 yy 8 8,10 & 12 
Ideal 16 & 24 y% 8 8,10 & 12 
Multiplex 20 34 6&8 8,10 &12 
Perfect 16 y 8 8 
Pettyjohn 16, 20 & 24 yy, 8 8 
Republic 16 % 8 8,10 & 12 
Stewart 16 yy 8 8 &10 
Waterloo-Per- 
fection 
Zagelmeyer 16&24 5p 8 8,10 &12 
(single Rectangular Air Spaces) 
Dunn 16 yy 8 8,10 &12 
Hercules 16, 20 & 24 % 8 8,10 & 12 
iles ay 4 8 8 
(Elliptical Air Spaces) 
Besser 16 y, 8 8,10 & 12 
Brandell 16 uy 8 8,10 & 12 
Hobbs 16, 20 & 24 4 6 to 12 8,10 &12 
U. S. Standard 
(Double Wall Types) 
Anchor 16 5/16 8 
Bragstad 24 inches ¥% inch 8 inches 10 inches 
Climax 
Flexo 
Helm 24 % 8 10 
Hydraulie 24 H-% 9 12 
Ramming V-% 
Hydrostone 24 % 9&12 8,12 & 16 
Viani 30 6&8 12 
(Building Tile) 
Besser 12 y% 5 8& 12 
Blystone 12 % 5 8 & 12 
Eberling 12 % 5 8,12 &16 
Erickson 16 Yu, 6 8 
Hy-Test 8,10 & 12 Y, 5 8 
McIntyre 8,10&12 yy 5 8 & 12 
Picabbs 20 % 4,5&6 7&10 
(Adistile) 


Fic. 20—Tuxr Licut Wetcur Concrete Burpine Tites—(Lerr ro Ricut, Tor) Brssrr, Brystone, Erickson; (Lerr 
ro Ricut, Borrom) Hyzest; McIntyre; Picapps, or ADISTYLE 


ee 


or the equivalent of 31/3 Pullman cars weighing 60 
tons each. This block actually carried a load greater 
than the weight of a large locomotive and it was merely 
a specimen out of stock! 

The reader who is impressed by these figures will be 
interested to know that whereas standard requirements 
for concrete block are fixed at 1,000 Ibs., the comparable 
figure for a competing material—hollow clay tile—is 
only 700 Ibs. per sq. in. on the gross area, The public 
usually gets the benefit-of this difference in the shape 
of increased factor of safety, increased load bearing 
ability and, increased rigidity. Comparable figures for 
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brick vary as widely as to be difficult of comparison. 
The ordinary run of common brick will be found below 
standard block, while the better grades of face brick run 
higher. For comparable uses standard concrete block 
usually exceeds competing materials in bearing capacity, 
not mentioning the greater strength of cement mortar 
joints in concrete unit masonry (demonstrated beyond 
question in the comparative tests on concrete and clay 
brick columns at Columbia University, reported in Con- 
crete for February, 1921). 

In the absence of scientific data on heat losses through 
concrete block walls, it may be stated that in a canvass 
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Fic. 21—Masons Lay toe Licur Wricur Tritt Very RaPiwiy, 
Hanpune roe Tite wire THE Lerr Hann WHiIte SPREADING 
THE Morrar witH THE RIGHT 


of some 50 random concrete block houses in the Morgan 
Park project at Duluth, undertaken by the writer in 
January, 1920, not a single occupant reported any dis- 
comfort, any difficulty in heating nor excessive fuel con- 
sumption as compared with houses previously occupied. 
An accumulation of such evidence seems to indicate that 
concrete block walls introduce no new insulation prob- 
lems if treated precisely as brick and other masonry 
walls under similar conditions. 


When given either a dense surface finish or covered 
with portland cement stucco, any block having sufficient 
strength to pass standard requirements will prove ab- 
solutely water resistant; where the walls are not covered 
with stucco, the joints must be reasonably well executed, 
but this requirement is in no respect different from that 
for all masonry, except that in concrete block work the 
quantity of joints is reduced to a minimum. 


‘That the fire underwriters believe in the ability of rea- 
sonably good block to withstand fire, is shown by the 
frequency with which they have recently given block 
residences a rate.as low as $2.40 per $1,000 per year. 


Various AVAILABLE SysteEMs oF BLocKk 


The most widely used type of block has one, two or 
three self-contained air spaces of modified rectangular 
shape multiple openings, running the long way of the 
block, as shown in Fig. 16. All are made in dimensions 
which, with a 14-in. or 34-in. mortar joint lay up 16 
in. long and 8 in. to the course. (See Table B.) The 
Zagelmeyer unit is also made in 24-in. length, with 
three air spaces. Some of the others are made in 20-in. 
and 24-in. lengths. All of the systems shown in Fig. 16 
are made to produce block for 8, 10 and 12-in. wall 
widths. The air space area varies from 27% to 35% 
for these block, and the weight of the 8 x 8 x 16-in. 
unit from 50 lbs. to 58 lbs., with mixture of average 
weight (140 lbs. per cu. ft.). 


Another group, shown in Fig. 17, employs two or 
three elliptical air spaces, always arranged symmetri- 
cally so that continuous air spaces, from bottom to top 
of wall, are provided. The percentage of air space 


varies within about the same range as for the rectangular 
air space block. 


Fig. 18 illustrates a number of double wall types. 
The three systems in the upper row make use of metal 
ties. Of these, the Helm system places the ties in the 
mortar joints. The Hydro-Stone and Hydraulic Ram- 
ming systems have considerable similarity, using con- 
crete bonds, as do other systems shown. 


Concrete Lieut Weieutr Tite 


Concrete light weight building tile, introduced quite 
generally during the last two years, constitute a de- 
velopment of the block in three important aims: (1) 
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to create a lighter weight unit capable of sustaining 
practically equal load per unit of gross cross sectional 
area; (2) to produce an equally strong unit with less 
aggregate, and (3) to secure improved insulation by 
means of larger air spaces. 

The light-weight unit has a smaller factor of safety 
so far as web thickness and compression stresses are 
concerned, and should only be carefully made of rich, 
well proportioned mixtures, well cured and aged before 
marketing. Block of ordinary design made with equal 
care can be expected to produce equally high net unit 
strength, which means much greater gross unit strengths. 

The light-weight unit is well adapted for the bearing 
walls of bungalows and other buildings of moderate 
height carrying relatively light floor loads. It is also 
an excellent partition unit, and will be much in demand 
for curtain wall work. Fig. 20 illustrates the important 
tile systems, and Fig. 21 is to show the speed with 
which light-weight tile go into the wall. 

(Mr. Curtis is conservative in his estimate of light- 
weight units. If by making light units of better con- 
crete, the load carrying capacity per unit of gross area 
is not decreased, such units seem to have even a larger 
field of usefulness than Mr. Curtis attributes to them. 
If we are going to continue to demand block that will 
support the weight of a Pullman car, for walls of two- 
story dwellings; then by making as good concrete as the 
man in Beloit (see Table 1) the light-weight units will 
be ample.—Editor. | 
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1921 Progress in the Gleason House 
~ Development at East Rochester 


The work of Miss Kate Gleason, at East Rochester, 
N. Y., building small concrete houses to tempt discrimi- 
nating buyers away from small apartments, was de- 
scribed in considerable detail, chiefly by Miss Gleason 
herself, in Concrete for January, 1921. 

Her work is'of uncommon interest, not because it was 
done by a woman, but because being a woman she 
ditched a few man-made traditions. She did her own 
thinking, starting from fundamentals. The fundamental 
requirement of a house is that it provide an enclosure 
for and the equipment of a home. 

She started with the functions of housekeeping as 
practiced in apartments, and sought to provide some- 
thing better. The very small house is usually an atro- 
city, with bad proportions that scream at you in un- 
mistakable terms of ugliness. In the matter of plans 
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Miss Gleason’s houses speak for themselves. Yet when 
it is realized that she thinks in units of 10 feet (for 
economical design), it is impossible to understand the 
éffect of roominess in her houses without seeing them. 
The point of the whole matter is: when she laid out a 
small plan, she had the wisdom to consider height as an 
inseparable factor. Instead of traditional 9 ft. ceilings 
(necessitated, she says, by low hanging gas chandeliers 
which have gone out of use), her story heights are 
7 ft. 6 in. Her trim—her windows—everything is pro- 
portionate to plan size. Of equal importance with her 
sense of proportion in solving her small house problem, 
is her appreciation of the strength of her materials—so 
that she uses a minimum. 

Her factors of safety are not as high as most build- 
ing codes require. If her workmen in every case have 
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Fic. 7—Tue Layour or “Concrest,” tHe Gieason DE- 
VELOPMENT aT East ROCHESTER 


been conscientious about the quality of her concrete, 
our makers of building laws may learn something from 
her about economy. A man may build frail frame houses, 
but if he wants one of concrete he must usually waste 
half the material he uses in providing unecessary and 
undesirable thickness. and weight. 


After Miss Gleason climbed the hill with the 20 x 
20 ft. three-story houses (basement at grade on the 
lower street and first floor at grade on the upper street), 
she designed 20 x 30 ft. plans for ordinary grades. 
Three of the new plans are shown. ‘Most people are 
astonished,” says Miss Gleason, “that I can build such a 
house as cheaply as the 20 x 20, but the figures tell 
the story. The 20 x 20 had a 12 in. foundation, an 8 in. 
garage (basement) story wall, a 6 in. living story wall 
and a 4 in. second story or bedroom floor wall; 80 cu. 
yds. in all. The 20 x 30 has a 7 in. foundation, with 
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20 in. base, a 6 in. living and garage wall, and a 4 in. 
bedroom wall; 65 cu. yds. in all. Then there is only one 
stairway. And there are.600 sq. ft. of reinforced floor, 
instead of 800 sq. ft. The only thing that costs more 
is the roof, and that is just the extra material, There is 
practically no more time on the 20 x 30 than 20 x 20 
roof. Most of the labor goes into making the corners, 
and there are just as many corners on a 20 x 20 as a 
20) x3 03 

“We built a couple of hip roofs, which are popularly 
supposed to be cheap and I found the labor cost just 
double the straight roof with gables—so much time lost 
in fitting angles.” 

For those who did not read the article published in this 
magazine a year ago, the following regarding the Gleason 
construction is quoted from the previous article and the 
accompanying illustration showing a house under con- 
struction is also republished: 


The houses are being built a story at a pouring, with wood 
forms made up in panels of 7% in. matched lumber, on 2 x 4’s, 
about 3 ft. 6 in. by 10 ft—of such a size that four panels 


Fic. 9—Rear View or THE NEweER 20 x 30 Hovuss, SHow- 
inc Garace ENTRANCE 


make one side wall, requiring 32 panels to a story height. Four 
by four liners and bolts through the wall, with spacers, keep 
them in place. The bolt holes provide a hold for scaffold brack- 
ets. 

Gravel concrete is used from a Jaeger mixer, discharging 
into the skip of a special angle-iron framed, telescoping tower 
which Miss Gleason designed to meet a need for light-weight, 
easily and quickly moved, placing equipment. The tower is 
mounted on wide tired wheels, and the skip discharges to hop- 
per and chute. 


“The biggest hurdle I had to make was the plastering. 
It is affected by so many things. that one can’t control; 
the weather, the material and the mason. The finished 
concrete floor has been another uncertainty and the putty 
in the windows has been a good third. 


Fic. 10—A Section of Gieason DEVELOPMENT, SHOWING AR- 
RANGEMENT OF SERVICE Courts 
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Fic, 11—Puans Are VarieD WiTHIn IDENTICAL OUTSIDE 
Room on THE SECOND FLoor 


“Tt seems to me the way to get around such things is 
to adopt for house-building the methods that have been 
so successful in automobile building; assemble well made 
parts that show their quality on first inspection. 

“The most important change we have made to avoid 
plaster ceilings on the first floor is to use an open rein- 
forcement and pour through it to iron plates for floor 
forms. I like the Clinton electric welded wire because 
we can get it in strips 86 in. wide, cut 24 ft. long, which 
takes care of the Dutch roof overhang as well as the 
floor. 

“For the second floor ceiling, we are still using up our 
stock of plaster boards, but we have some check cracks, 
and I hope to have something better to report next year. 

“We get away from plaster on the sidewalls by sub- 
stituting water-proof fibre board for the plasterboard and 
over this framing canvas, seamed and stretched to cover 
the whole wall, so we don’t have to mar it with strips. This 
sounds expensive, particularly when I tell prospective 
customers that the canvas is put on by the Tiffany meth- 
od. But the fibre board when bought direct from the 
mill is less than lc a sq. ft. and the 8-oz. duck 36 in. 
wide is about 2c a sq. ft—both together cost less than 
the plasterboard alone. The canvas makes a beautiful 
finish without painting so we save the cost of the mater- 
ial in plaster and paint. The fibre board goes on much 
quicker than the plaster board and putting on the canvas, 
as we do it now, takes less time than plastering, but for 
the first few houses it took four or five times as long. 
One great advantage of this wall finish is that it gives us 
double air spaces. We are using plasterboard in the 
walls of the kitchen and bathroom until our present stock 
is used up. 
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Dimenstons—THE Newer 20 x 30 Houses Have a Livinec- 


“T thought last year I was sure of our finish on cement 
floors. But I found that all I was sure of was the fin- 
isher I then had. When I had to promote him as the 
organization grew the floors got very uncertain, two of 
them so bad we had to do them over, so now I let the — 
finished floor come as it will and what I save in labor, 
paint or wax, I put into wood. carpet or lineoleum. 

“The way I manage the putty difficulty is to use white 
lead instead and squeeze into it a tiny quarter-round 
nailed tight against the pane. It is more expensive for 
the first operation, though we are fast getting the time 
down. It is not so expensive as puttying and painting 
windows twice a year. 

“One great advantage we have in setting forms and 
pouring the 2-story house is the number of operations 


we have been able to cut out.” Miss Gleason tabulates 
these operations as follows: 


3-STory 
Form for foundation 
Pour 
Strip 
Form for 8” wall 
Pour 
Strip 
Form for Ist floor, beam and 
column 
Pour 
Strip 
Form for cellar stairs 
Pour 
Strip im 
Form for chimney to 1st floor 
Pour 
Strip 
Form for 6” wall 
Pour 


2-StTory 
Form for foundation & stair 
wall 
Pour 
Strip 


Form for 6” wall, stairs, stair 
well, 2nd. floor, beam, 2 
columns, chimney to roof, 
4” wall, 2’ roof overhang 
and porch—one operation 
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Strip 

Form for 2nd. floor, beam and 
column 

Pour 
Form for upper stairs 

Pour : 

Strip 

Fireplace 

Form for 4” wall 

Pour 

Strip 

Form for 
roof 

Pour 

Strip 

Form for porch _ 

Pour - 

Strip : 

Carpenter work on 2 ft. over 
hang on roof 

Cement-plaster work on 2 ft. 
overhang on roof 

Three-story house, 37 opera- 
tions. 

Two-story house, 7 operations 


Pour-one operation 
Strip-one operation 
Fireplace 


“I am tempted to publish our time or contract price. 
But I know from experience that may be unfair to some- 
one starting out, who might give up too soon if he had a 
chance to compare time records. We had no one’s rec- 
ords to help or discourage us and I’m glad we hadn’t.” 
[The houses are selling for $4,000 and $4,500, the extra 
$500 for especially desirable lots, and Miss Gleason says 
she is making a profit.—LEditor. ] 

“T am more than ever in favor of building the garage 
in the house.” A plat plan shows how the garage en- 
trances and the service courts are worked out to give a 
good appearance. 

“We are using the same mixers, cement lifters, Fords 
and trailers we had last year. Our trucks gave out and 
it is my opinion that the rough ground around a building 
job is too hard on trucks. It is better to use a Ford auto 
chassis with one-ton trailers for supply and salvage work, 


and teams for grading. We have not made the promised , 


improvement in scaffolds yet. Perhaps next year, when 
finances are easier, we will do better. 

“Since the 10th of November we have furnished’ hot 
coffee at noon and a warm place to drink it. There is 
no doubt it keeps up production in damp chilly weather.” 

Here are Miss Gleason’s specifications for 2-story 


houses, 20 x 30: 

Foundations extend 3 ft. 6 in. below grade. Base 20 in. wide. 
Wall 7 in. thick; Mixture 6:1 gravel and cement. 

Garage and furnace room Floor—4 in. thick with clean out 
and trap for washing cars. 

Beam, T, 8 in. x 4 in. x 12 in., with two % in. rods. 

Two Columns 8 in. square with two 1 in. x 10 ft. rods. 

Chimney 12 in. sq. to 2nd. floor, lined with 8 in. flue lining, 
12 in. x 24 in—2nd. floor through roof lined with two 8 in. 
flues. 

Stairs reinforced with Self Sentering 24-gauge and tied to 
beam with two 5 in. rods running full length of stairs. 


chimney through ; th, 


Stair well poured in one piece with stairway. 

Garage and furnace room wall 6 in. thick, reinforced with 
two 5 in. rods over door. Firewall between these rooms and 
house proper. 


Ist. floor—18 in. above garage floor, cinder base, covered 
with tarvia; mixture rough floor 5:1, 3” thick. Finish floor 4:1. 

2nd. floor—9 ft. span, reinforced with Clinton welded wire, 
24 ft. long guaranteed for load of 70 lbs. per ft. Openings cut 
through reinforcement for stairway and register. Mixture 
rough floor 5:1, 3 in, thick. Finish floor 4:1, 14% in. thick. 


Fireplace—28 in. deep x 30 in. wide inside measurements, 
built of fire brick set up with fire clay and coated with cruci- 
ble lining; faced with tapestry brick. Mantel and chimney 
breast cement with inserts of Pewabic tile. Flue 8 in. diameter 
fitted with damper to keep in furnace heat when fireplace is 
not in use. 


Kitchen and bath room walls and all upper floor cealings, 
Niagara plasterboard 3% in. thick over air space, 1% in. finish 
plaster coat over all. 


Ist. floor wall 6 in. thick concrete; nailing strips 16 in. cen- 
ters for air space fitted on inside with waterproof Fibre Board 
guaranteed for 35 lbs. pressure per sq. inch. Another set nail- 
ing strips making second air space, fitted with 8 oz. duck in 
framed panels. 

Second Floor Wall—4 in. thick concrete; nailing strips 16 in. 
centers for air space fitted on inside with waterproof Fibre 

oard, Another set nailing strips, making 2d air space, fitted 
with 8 oz. duck in framed panels. 

Roof—Dutch Colonial with 18 in. overhang at top and 2 ft. 
overhang second floor, 1 in. overhang at eaves; 2 in. x 4 in. x 
16 ft. rafters and joists 16 in. centers. Roofed with No. 2 
common yellow pine matched. Covered with asphalt shingles 
guaranteed for 20 years. Galvanized conductor pipes, painted, 
leading into rain water cistern. 

Windows—All casement—two 2 ft. 10 in. x 5 ft. 2in. Four- 
teen 2 ft. 8 in. x 2 ft. 6 in.; swing outward and held by strong 
hook and eye; bolt inside against 1 in. square shoulder. All 
reinforced completely around with % in. bar and two 3 in. bars 
above. 
Trim—Cypress. 
Doors—Cypress. 

Fittings— 

Furnace, pipeless with cast iron firepot and hood. 

Coal Bin. 

Dangler gas range, 4-hole with broiler and oven. 

Refrigerator, capacity 50 lbs. 

Sink, 18 in. x 24 in. porcelain with combination mixing 
faucet. 

Laundry tray, 24 in., with aluminum cover. 

30-Gal. hot water boiler. 

‘Kitchen cabinet, white porcelain top 40 in. x 25 in— 
fittings white and glass. 

Electric fan fitted for outdoor ventilation to kitchen. 

Rubber mats or lineoleum for kitchen floor. 

Screens throughout. 

Shades. 

Fitted book shelves. 

Fitted wood box on casters. 

Fitted rods for stair carpet. ’ 

Clothes hamper, towel bars and soap dishes in bathroom 
and kitchen. 

Electric Fixtures: 3-light shower in dining room, Dome 
and base plug in living room; Ceiling light in bedrooms, 
hall, bathroom, porch and kitchen; Receptacle in kitchen 
wall; Switches for dome and porch light; Benjamin 
cluster in garage; Shades for all fixtures except garage. 
Electric door bell. 


Outside doors reinforced. 
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Painter System 
Employs Large 
Precast Units 


The Painter system of house con- 
struction, devised by Walter S. Painter, 
architect, Reading, Pa., was inspired by 
the construction of 281 dwellings by 
the Unit Construction Co., at East 
Youngstown, for the Youngstown Sheet 
and Tube Co." 

On that job the houses were built 
of units as large as 12 ft. by 16 ft. 
cast in a large yard adjacent to the 
building site, and moved by industrial 
railways and supertrucks, and placed in 
the building by a specially built crane. 

The system which Mr. Painter de- 
vised, the use of which he has demon- 
strated on a limited scale in the house 
which he is now occupying at Reading 
(see Fig. 1), was worked out to employ 
comparatively light weight units with 
inexpensive equipment, the outlay for 
which would be justified by a group of 
say twenty industrial houses in one 
building enterprise. 

Molding, turning, stacking, convey- 
ing and setting the units—all of the 
operations are handled by a portable, 
traveling crane, see Fig. 2 (covered by 
U. S. patent No. 1,369,295). It may 
be designed for a cableway span of 300 
ft. to carry loads up to two tons, but 
for ordinary housing purposes would 
have a span of 120 ft., as used by Mr. 
Painter at Reading, with a carrying 
capacity of one ton. Such a crane, cov- 
ering an area of 14 ft. x 120 ft., and 


having a 30 ft. back leg, requires the Fic. 1—Exterior anp Inrertors or Parnter System House at ReEap- 
following equipment and material: ING, Pa. 
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1See ConcreTrE, January, 1918, and January, 
1919. 
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Fics, 8-13—Castine, FinisHinc, aNp TurnNING Stas UNITs 


When the casts are all made and while they are curing, 
this same equipment is employed in handling the excava- 
tion and removal of earth. 


Tur Units EmMPLoyep 


The units consist of a wall foundation block (U. S. 
patent No. 1,369,296) ; interior wall slabs (U. S. patent 
No. 1,369,294) ; floor slabs, exterior wall slabs, exterior 
corner wall slabs, and string course units. 


The details of the wall foundation or footing blocks 
are shown in Fig. 3. This footing block is cored, is 
generally 18 in. wide and 14 ft. long, with a series of 
cross webs at such points as to come at the junction of 


[76] 


each superimposed unit. This footing block is studded 
with holes to receive the dowel pins located in the super- 
imposed wall units. After the footing blocks are set in 
place, lined and leveled, sufficient concrete is poured in 
the open spaces of the block to fix them securely. 


The interior wall slab, shown in Fig. 4, is a trough or 
channel shaped section, the sides or flanges heavy enough 
to serve as supporting studs. The flanges are so cham- 
fered that when placed against the exterior slab a hollow 
wall is formed, with a comparatively small contact be- 
tween the exterior slab and the interior slab, thereby 
minimizing heat loss. These two concrete slabs are 
clamped together in the wall with metal ties fitting over 
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Fics. 14-19—Derattep Orerations or Erectrnc House—Srte Trex 


the projecting rods, which serve also as dowels. The 
ties are grouted in place and, with the dowels, tie the 
slabs into the foundation course at the bottom and into 
the floor slabs at the top. The interior wall slabs are 
finished when fabricated with plastered surfaces. 

The floor slabs (Fig. 5) are built to span from wall 
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to wall, are pan shaped with side and end flanges and 
have holes to receive the projecting rods previously em- 
bedded in the wall units. The floor slabs come from the 
forms sufficiently smooth to finish without plaster, and 
the pan-shaped units placed side by side form a beamed 
ceiling. 

[17] 


The exterior wall slabs are similar to the interior wall 
slabs, except that the chamfer is omitted and a half 
ellipse placed in the side flanges in such a position that 
two adjoining slabs form a stud having an elliptically 
shaped hollow center, which is grouted to prevent the 
passage of air and moisture. This exterior slab is de- 
tailed in Fig. 6. The exterior wall slab is given a spe- 
cial surface, so that no special treatment is required 
after erection. 


There is a special exterior corner unit, similar to the 
wall slab, except that it is of sufficiently greater width 
to cover the adjoining transverse wall, and is cast with 
a hollow corner space to permit grouting. 

The string course is made to project over the wall 
courses with proper drips, and has projecting flanges 
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fitting inside of the thin plate of the wall slabs, both 
above and below the horizontal joint. This string course 
is provided with holes to receive the rods projecting 
from the wall units below and the wall units for the 
story above. A window detail is shown in Fig. 7. 


Forms anp CASTING 


Forms are made of steel and of wood. Equipment to 
cast units for 6-room-and-bath houses (according to a 
design worked out by Mr. Painter, the houses to be 
double, each 14 ft. 4 in. wide by 43 ft. 4 in. long, two 
stories high), containing 180 pieces, every nine working 
days would consist of 65 forms, the cost of which is 
estimated at $6,000. 

A general view of operations is shown in Fig. 2, and 
various operations in casting in Figs. 8 to 13. 

The forms are placed on timbers, two 2 x 6’s, running 
parallel with the cableways and blocked level, a sufficient 
distance from the ground to permit bolts to be withdrawn 
and put in place. Reinforcing consists of rods and 
American Steel and Wire Co. triangular wire mesh. 

Concrete, turned out by a portable mixer, is dumped 
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in buckets which are picked up by the derrick and 
moved directly over the forms. Interior surfaces are 
struck smooth and trowelled. Exterior surfaces are 
pebble-dashed or otherwise surface finished. All units 
are so cast that the exposed surfaces are up and acces- 
sible. After the concrete has hardened for about three 
days, the forms are turned by a tackle from the crane, 
cores are removed, and the casting is picked up and 
placed in a stack. Forms are then cleaned with wire 
brushes, oiled with paraffine oil, reassembled and the 
operation repeated. Four men are used in the casting 
operation, and Mr. Painter reports that four men turn 
out two and one-half casts per hour, this including clean- 
ing, oiling, turning, and placing steel. Concreting and 
finishing required another four hours. This gives ten 
casts in four hours, or a cost of $1.28 per cast with labor 
at 40c per hour. The largest unit is the floor slab, and 
contains but 12.71 cu. ft. of concrete. 


ERECTION 


Mr. Painter also reports that four men can readily 
place the foundation blocks for two houses in one day. 
Wall slabs are then erected on one longitudinal wall 
complete. This is lined and stayed with A frames, 
wedges and braces. 

The opposite wall sections are then put up and the 
floor slabs placed in position as soon as three wall slabs 
are in place. In placing wall units, the projecting rods, 
which are threaded, permit the use of a sling board being 
placed on top of the slab so that it may be lifted in a 
vertical position. 

The floor slabs are picked up and brought to the floor 
level where they are turned, having been stacked upside- 
down for the removal of cores. 

Before placing slabs the receiving surfaces are cov- 
ered with mortar so as to insure uniform bearing. Mr. 
Painter claims that four men erecting have placed 20 
pieces in three hours, or at the rate of 24 cents per slab, 
erection cost. This rate, he does not believe could be 
maintained ordinarily, and estimates the usual cost at 
50e per slab. 

To make the best and most economical use of his sys- 
tem, Mr. Painter has designed houses to employ a 14 ft. 
length of floor unit; the house in double row type con- 
struction to be 14 ft. center to center of dividing walls, 
or party line, it being pointed out that very few indus- 
trial houses have any one room the smallest dimension 
of which is larger than 13 ft. 4 in. 

Progress views in the erection of a house by this sys- 
tem are shown in Figs. 14 to 19. 
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The American Concrete 
Institute, at its 18th annual 
convention to be held in 
Cleveland, February 13, 14, 15 
and 16, will have a Session on 
Houses. Miss Kate Gleason 
will tell how she is building 
100 Concrete Houses. 
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, Cambria Steel Company Completes 
: 89 Hollow Wall Houses 


By E. T. Gray 


Crier Crit Exoryerz, Campers Stzzz Co. 


The Cambria Steel Co. is, at the present time, engaged 
in completing an addition to Johnstown, Pa., consisting 
of one hundred houses with a number of new streets and 
alleys. This development is located in the Cheney Run 
water shed back of the Memorial Hospital, contiguous 
to the Eighth Ward of the city of Johnstown. 

Streets have been cut along the hillside following easy 
grades so that all parts of the layout can be reached 
without any heavy hauling. The lines of the Johnstown 
Water Co. and Consumers Gas Co. have been extended 
to completely cover the layout and a double system of 
sewers has been installed. This is the first section of 
Johnstown or vicinity in which the storm sewers have 
been completely separated from the sanitary sewer sys- 
tem and all the older parts of the town will require a 
change in the house connections upon completion of the 
sanitary sewer system. 

The dwelling houses, some of which have already been 


_ described in Concrete* are being constructed of con- 


crete by the Yan Guilder double wall system. In this 
type of construction the concrete is placed by means of 
a patented machine which enables two walls to be built 
at once with an air space between. These walls are tied 
together by cross reinforcing and each wall is thoroughly 
reinforced longitudinally, making a stronger structure 
than a brick wall of equal thickness. 

The openings between the walls, or air space, is two 
and one-half inches wide and extends from the bottom 
of the cellar to the roof. This gives a stratum of dead 
air, which is the best insulator known, between the inside 
and outside of the building. This is the effect that has 
been sought for in the older types of construction by 
means of furring strips between the wall and the plas- 
ter. The ordinary furring strips, lath and plaster, how- 
ever, are usually broken at the floors, with the result 
that the insulation is incomplete. 

Experience with houses built by the Van Guilder 
method in Minnesota and Manitoba indicates that there 


is a saving in fuel of about 357% in these houses over 
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houses of the same size built by the ordinary methods 
of construction. The Cambria Steel Co. is, however, put- 
ting in heaters which would be adequate for any style of 
construction. The latest improved types of Williamson 
and Estate hot air heaters with pipes to every room, are 
being installed. 

The cellars are high and roomy with concrete floor 
throughout and are completely equipped, in addition to 
the furnaces, with hot water tanks, water heaters coupled 
up with the gas service and standard laundry trays. The 
coal bins are equipped with an outside chute so that coal 
may be dumped directly from an upper street or alley 
through a steel chute into the bin. An additional special 
feature of the basement is the fruit cellar which occupies 
the space under the front porch and is completely insu- 
lated from the cellar as well as from the outside air by 
the Van Guilder double wall construction. This gives, 
on entering one of these cellars, the effect of a cold 
storage warehouse, for which, indeed, the Van Guilder 
walls have been used very successfully. To make this 
insulation more complete the floor of the front porch has 
been built of concrete, which adds considerably to the 
ease of cleaning and does away with the rotting of porch 
floors and posts through exposure to the weather. 

The houses are of several types, most of them con- 
taining six rooms and bath, though there are a few of 
only five rooms and bath. Most of the six room houses 
contain attic space which can be converted into either 
one or two additional rooms, should the purchaser so 
desire. The five room houses and a few of the six room 
houses have no attic room except that reached through a 
hatch, but sufficient space is floored, in these attics, to 
provide ample storage room. 

The houses are finished throughout in yellow pine 
which is stained and varnished in attractive shades. The 
floors are the best quality of edge grained fir. Ample 
closet space is provided for each room and hall, and com- 
plete cupboards are built in each kitchen. 
jes of houses are provided with mantles 


Fic, 2—One or THE Most Porutar Houses 


Fic. 3—Typicat Construction on Seconp Foor or a Hovse 
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The houses are wired complete for electric lighting 
and fitted with neat electric fixtures. By special arrange- 
ment with the local firm who furnished these fixtures, 
any of the glassware which does not appeal to the house 
purchaser may be exchanged. Baseboard plugs in both 
first and second stories are installed so as to be conven- 
ient for electric irons, floor lamps, etc. 

The exterior of the houses is being finished in various 
shades with Kellastone, a magnesite stucco, which is ap- 
plied to the outside of the concrete wall and becomes an 
integral part of it. 

The roofs are of very heavy slate and the buildings 
are as nearly fireproof from the outside as it is practica- 
ble to make dwellings. 
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As many as possible of the woodland trees have been 
left standing and the general appearance of the light 
colored stucco houses of various shades, as seen with the 
background and intervening patches of green, is ex- 
tremely pleasing. The yards are neatly terraced and 
provided with all the necessary sidewalks and steps. 
Curbs and sidewalks are being laid on all streets and the 
streets themselves are to be hard surfaced with cinder, 
making a very hard and lasting surface for residence 
streets. : 

This project was started in October, 1920, in order 
to provide additional housing facilities for employees of 
the Cambria Steel Co. 

Ten houses were started at that time and the construc- 
tion carried through the winter so that these ten houses 
were not completed until May 1, 1921. Concrete walls 
for the remainder of the houses were started on Mar. 8, 
1921, and completed for 79 houses on August 5, 1921. 
These 79 houses were practically finished December 15. 
Owing to the change in business conditions, the total of 
89 houses are all of the originally contemplated 100 
houses that will be built at the present time. We are 
unable at the present time to furnish cost figures, as the 
work is uncompleted. 

The houses are being rented to Cambria Steel em- 
ployees at a moderate rental, averaging only about 514% 
on the estimated cost of houses and street construction. 

Some of the interesting details of construction are 
shown in the accompanying figures. Fig. 3 shows typical 
construction on the second floor of a house with the two 
sizes of Van Guilder machines in operation, one a 5 ft. 
and the other a short machine for pilaster work. One 
of the important developments on this construction job 
was the use of long angle irons at the corners. These 
angle irons were made of sufficient length to reach the 
full height of the superstructure walls. They were put 
in place when casting of the concrete superstructure 
walls was begun, and securely braced through the build- 
ing with the work space around the wall kept clear. 
The angle irons thus placed give the plumb lines and the 
outline of the building. The line stretched from iron to 
iron gives the straight line and plumb line to be fol- 
lowed by the machine. 

The precast window sills were set in place after the 
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wall course had been properly leveled off and when 
placed in the building were finished, requiring no further 
treatment. This proved more satisfactory than stuccoed 
sills. Fig. 4 shows a number of houses finished on the 
exterior ready to receive the stucco. The stucco work is 
the last thing to be done on the exterior except wood 
porch railings and painting work, Experience has led 
the engineers to recommend that all grading and cleaning 
up shall be done around the building before the stucco 
work is started. 


Fig. 5 shows a number of houses in Area “A” some of 
them entirely finished and others finished except the 
exterior stucco and porches. The finished houses present 
an unusually fine appearance in their hillside setting and 
the green foliage. 


Fig. 2 shows one of the most popular houses, Plan 
No. 6622, the drawings for which are reproduced in 
Fig. 7 and Fig. 8. The house is entirely completed ex- 
cept the landscaping of the lot. Note the belt course 
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on the right side of elevation has been elevated to suit 
the grade, and all stucco work to foundation levels in- 
cluding elevation of grade, has been taken care of with 
portland cement stucco. 

The majority of the houses are entirely completed 
and. the finished grading work done. ‘The planting and 
seeding of the terraces will be taken up early next 
season and when entirely finished it is believed this group 
of houses will not only be one of the most attractive of 
its kind in the state, but will be an example of concrete 
construction that can be safely followed for future de- 
velopments, as there is every reason to believe that the 
costs of this type of construction will be less in any 
locality, than other masonry construction. 

Plans and specifications were made by the Brandt- 
Clepper Co., L. Brandt, housing engineer, and H. C. 
Clepper, architect, Pittsburgh, Pa. The contract for 
construction of the complete housing project including 
grading of streets was carried out by the Nicola Build- 
ing Co., contractors, Pittsburgh, Pa. 


Institute Program Appeals to Practical Men 


‘The tentative program just announced for the eigh+ 
teenth annual convention of the American Concrete In- 
stitute, at the Hotel Winton, Cleveland, February 13 to 
16, has a good deal in it of interest to contractors and 
to engineers close to the practice of concreting. The 
subject matter leans to practice more than to theory. 
There are to be fewer formal papers and far more time 
for the discussion of every-day problems. 


The convention will be spread over four days, instead 
of three, as in former years. Outstanding features of 
the program are: Two sessions to be devoted to discus- 
sion of the progress report of the Joint Committee on 
Concrete and Reinforced Concrete—chiefly those factors 
of the specifications which appear to contractors to im- 
pose on them some new and not altogether welcome 
responsibilities—see elsewhere in this issue a special 
article on the subject; two whole sessions for concrete 
products manufacturers; a session on contractor prob- 
lems that will open with a demonstration of sieve analy- 
sis, consistency, slump tests, making test cylinders; a 
whole session on concrete houses; one on concrete roads 
and another on research, and another on concrete de- 
sign. The tentative program is as follows: 


Monday, Feb. 13—11 a. m—Meeting of Committee on Com- 
mittees (chairmen of all committees, to discuss future work 
of the Institute. 

2 p. m.—Concrete Roads—Report of Committee S6 on Con- 
crete Roads—presentation and discussion of revised standards. 
Clifford Older, chairman. Discussion of Plant and Material 
Handling Problems; moving pictures. 

8 p. m.—Concrete Houses—Report of Committee S5 on Rein- 
forced Concrete Houses (New Building Regulations)—E. G. 
Perrot, chairman. Papers and addresses by two or three 
builders of concrete houses—no theory, no guess-work, no 
untried conjectures—actual experience on how it is being done; 
one of these by Miss Kate Gleason, Rochester, N. Y., whose 
Haviek houses are close to the hundred mark—all sold—at a 
profit. 

Tuesday, Feb. 14—9 a. m—Research—Report of Commit- 
tee E3—Research, W. K. Hatt, chairman. A survey of im- 
portant research which is being undertaken by various agen- 
cies and of research for which there is need; presentation of 
the Wason Medal, by Sanford E. Thompson, chairman Commit- 
tee G5; announcement of the work of Committee G3 on Form 
of Standards, by the president; business session; report of 
Board of Direction, by the secretary; appointment of tellers 
to canvass ballots for officers. 

2 p. m—Concrete Products Manufacture—Report of Com- 
mittee Pl, on Standard Concrete Building Units (new stand- 
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ards for block, brick, and structural tile), R. F. Havlik, chair- 
man; report of Committee P5, on Fire Resistance of Concrete 
Building Units, Lesley H. Allén, chairman; report of Com- 
mittee P4, on Concrete Staves (special reference to strength 
and testing), Walter Brassert, chairman. 

8 p. m.—Report of Committee J2, on Concrete Pipe—B. S. 
Pease, chairman—Institute representation; report of Commit- 
tee P7, on Concrete Pipe, Drain Tile, and Conduit, C. F. 
Buente, chairman; report of Committee P6, on Products Plant 
(Operation, S. H. Wightman, chairman, leading a general dis- 
cussion of plant layout, equipment and operation problems. 

Wednesday, Feb. 15—9 a. m.—Field Problems—A study. of 
Proportioning Materials and Consistency, Slump Tests, Test 
Cylinders; a demonstration of sieve analyses of aggregates, 
water control, slump tests and casting test cylinders as a 
means of relating laboratory knowledge to field methods; re- 
port of Committee Cl—Contractor’s Plant, R. C. Wilson, chair- 
man; report of Committee C2?—Concrete Floor Finish, pre- 
senting simplified standard specifications, followed by two 
brief papers on Special Floor Finishing Methods. 

11:45 a. m.—Business Session—Remarks by retiring presi- 
dent; announcement by tellers of new officers; induction of new 
officers. 

2 p. m.—Report of Committee C3, on Concrete Surfaces, 
J. C. Pearson, chairman; Changes in Stucco Practice—Exte- 
rior of Industrial Buildings—Special Decorative Effects—Inte- 
rior of Buildings—Bond of Applied Coatings; report of Com- 
mittee C4, on Metal Forms, Edward A. Steele, chairman. Pa- 
per: Repair of Concrete Ships. Paper: Graphic Determina- 
tion of Stresses, Prof. George E. Beggs. 

8:30 p. m.—An informal social, get-together, with cider and 
doughnuts—here’s your chance to buttonhole somebody and 
“tell him” or “ask him.” 

Thursday, Feb. 16—9 a. m.—Engineering Design and In- 
spection—Report of Joint Committee on Concrete and Rein- 
forced Concrete, presented by reference to preprints previously 
distributed—S. C. Hollister, chairman—Institute representa- 
tion. The report will be discussed by major subjects, led by 
chairmen of local committees of contractors from New York, 
Boston, Philadelphia, Chicago and elsewhere, and by chairmen 
of Institute standing committees, whose work involves a spe- 
cial consideration of subjects covered in various sections of 
the Joint Committee Report. The discussion will be centered 
chiefly upon the subjects in the following outline: 

1. Quality of Concrete—Proportioning, Mixing, and Placing (Chap- 


ters III, V, and VI). Chairmen local contracto: i 
ne chairman, Committee C6. ees 
; etails_of Construction—Fireproofing and Const ti i 
(eneDtey eee Me Gow, chairman, Conimities E4 OE aa 

: aterproofing—Protective Treatments (special - 
rosion of Steel Reinforcement) (Chapter TX). stceveleh diet 25 


2 p. m.—Continuing discussion of Joint Committee Report: 


4. Surface Finish (Chapter X). J. C. Pearson, chairman it- 
tee Soe N. CHL chairman, Committee C2. Sete 
5. esign apter XI), with particular reference to propos - 
sign Requirements on Cost of Construction; A. R. = pacts 
Committee E1, and chairmen local contractor committees, ’ ‘ 
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Srucco on CrnvEer Brock 


Cinder Block—Yes 
or No? 


By W. D. M. Atuan 


PorTLAND CEMENT ASSOCIATION 


To the City Council Committee on Buildings and City 
Hall, City of Chicago—Honorable Joseph O. Kost- 
ner, Chairman: 

Gentlemen—Primarily with the view to stimulating 
the construction of small homes, the Joint Legislative 
Committee of the Illinois Chapter of the American In- 
stitute of Architects and of the Illinois Society of Archi- 
tects, respectfully suggest to your Honorable Committee 
that there are a number of amendments that might be 
made to the existing building code of the City of Chicago 
that would result in cheapening the cost of buildings 
without in any way reducing the structural safety or 
sanitary requirements for buildings. 

We, therefore, suggest and recommend to your Hon- 
orable Committee . . . that the code be further 
amended so as to permit the use of building block made 
of cinders and portland cement. 


The above resolution was presented to the Chicago 


Building Committee and appeared in the monthly bul- 
letin of the Illinois Society of Architects for March, 
1921, on page 3. s 

A few years ago it would have been difficult to find any 
recognized group of architects or engineers who would 
have given their stamp of approval to concrete block 
made of cinders and portland cement. Today, largely 
because of the experimental work of the past year, we 
find some of the foremost building code experts, engi- 


neers and architects, strongly recommending the use of 
cinder block for bearing and non-bearing wall construc- 


tion, within proper limitations which are outlined later 
in this article. 

Before going further into the discussion of cinder 
block, it would probably be well to state just what the 
term means. For a number of years cinder concrete 
made of cinders and portland cement. Today, largely 
cement has been used in various types of construction. 
However, the difference between this kind of cinder con- 
crete and the cinder concrete as we know it now is so 
great that in 1917 a patent was granted to F, J. Straub, 
of. New Kensington, Pa., covering the use of precast 
building units made of crushed cinders and portland ce- 
ment without the admixture of any other aggregate. 
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perfect satisfaction. 


CrinpER Buiock Arr DurABLE 


The first cinder block were made in New Kensington, 
Pa., nine years ago, and the buildings which were built 
from the block at that time are still in use and giving 
The first building to be erected 
was a garage about 20 by 12 ft. and 9 ft. high, made 
of solid 4-in. cinder block. During the war this garage 
was plastered on the inside and used as a workman’s 
home. There are now 1,500 buildings constructed of 
cinder block in New Kensington and vicinity, and all 
are giving satisfaction. There were more cinder block 
used in 1921 than in any three previous years. Cinder 
block have three striking advantages over other perma- 
nent building materials, namely: better insulation, better 
fire-resistance, greater economy. 

In order to understand the cinder block, one must first 
establish clearly in mind the characteristic difference be- 
tween cinder block and ordinary concrete block. With 
ordinary block, aggregates are carefully graded and pro- 
portioned to produce density. With cinder block density 
is not desired. Crushed cinders are naturally very por- 
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ous, and the more porous they are the more satisf actorily 
they can be used in residence construction. 


Crnper Brock Arz WEATHER-PROOF 


The question is frequently raised regarding the water- 
proof qualities of cinder block. A good quality of cin- 
der block will show an absorption around 16% to 18%. 
However, if this same block is laid in a foundation or in 
a wall without any outside protective covering, the in- 
side wall will be dry. This is explained by the fact 
that the voids in cinder block are so large that moisture 
is not conducted through the block by capillary action. 
‘A parallel illustration may be helpful. If two glass 
tubes, one with a 1/128 of an inch bore, and the other 
with a 14-in. bore, are placed upright in a pan of water, 
the water will rise much higher in the tube with the 
smaller bore, because the smaller the hole the stronger 
the capillary action. Whether or not this is the exact 
explanation of the action of cinder block is difficult to 
say. However, the fact remains that the cinder block 
under consideration are weather-proof in every sense 
of the term. 


. The majority of residences, store buildings and gar- 
ages that have been built of cinder block have been 
plastered directly on the block. In fully half the cases 
the walls were not protected on the outside with plaster 
or brick facing, but were left exposed. Fortunately, two 
of the most important investigations that have been made 
on cinder block buildings in Western Pennsylvania were 
made during rainy seasons, when there was every chance 
for the plaster on the inside to show dampness if the 
dampness would come through at all. Out of 35 founda- 
tions below grade line which were inspected, only one 
was damp, and this was due to a broken water main. 


The following letter from’G. D. Jay, Jr., assistant to 
the President of the Citizens’ Home Co., Studebaker 
Administration Building, South Bend, Ind., shows what 
this company thinks of cinder block: 


Dear ‘Sir: 


The report which follows is a statement of condition of 
garage and house which wé built of cinder block. 


The garage was built of 4 by 8 by 16 cinder back-up block; it 
was not plastered on the inside nor stuccoed on the outside. 
The blocks were set to form a solid 4-in. wall, and there is no 
air space. 


Ty 


% ‘ i oe Ms 
This ‘garage is the best looking garage in the noxth" end of 
the city. The gray cinder blocks, set up in red mortar, make 


a\ very pleasing appearance. ‘Me 


We have watched it very closely duritig the fall and winter 
storms, and not once has there been the slightest sign of mois- 
ture on the inside walls. 


We are now convinced that 4 by 8 by 16 cinder back-up 
blocks will make a wall for garage and similar construction 
that will stand for all time and withstand the elements. 


We built a six-room house on our Studebaker Place Addi- 
tion with our McIntyre patented 12 tile 5 by 8 by 12, made 
with cinder back-up block, laid to form a 12-in. wall in the 
basement and 8-in. wall in first and second floors. This house 
has been plastered on the inside with magnesite interior plas- 
ter. It has not been stuccoed on the outside, as we found that 
the wall as laid out of cinder blocks presented a very satis- 
factory and pleasing appearance. We also wished to put cin- 
der blocks to the severest practical test possible. ee 


This house has been completed since December 1. A fire 
was maintained in the house for two weeks in order.to set 
the plaster properly. Since that time no fire was maintained 
in the house until January 24, at which time the carpenters 
who were installing the interior trim started a light fire, which 
was maintained for two weeks. The plaster dried and set in 
the most satisfactory manner. 


The house has been subjected to careful inspection at least 
once a week for the past two and one-half months. We have 
not, at any ‘time, noticed any moisture on the inside walls. 
Plaster does not show any signs of any condensation of mois- 
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ture. These walls were not furred on the inside; they were, 
however, treated with one coat of our Toch R. I. W. No. 232. 


We believe that this house could be left without stucco on 


the outside, and that it would be warm and dry under any 
weather conditions. 


Very truly yours, 
Tue Citizens Homes Company. 


(Signed) G. D. Jay, Jr, 
Assistant to the President. 
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Fire Tests on CinpER BLock 


Probably no subject has been discussed among con- 
crete products manufacturers during the past year with 
more interest than the question of the fire resistive quali- 
ties of concrete block. In connection with National Fire 
Prevention Week in October of 1921, concrete block 
manufacturers in several cities built small concrete block 
houses and put fires in them to demonstrate the fire- 
resistive properties of various kinds of block. In every 
case the results were very satisfactory. Mr. Straub con- 
ducted fire tests at Lancaster, Pa., New Kensington, Pa., 
and Warren, O. In the last two cases, P. J. Freeman, of 
the Pittsburgh Testing Laboratory, had charge of the 
tests and recorded the temperatures with checked electri- 
cal pyrometers. 3 


In New Kensington the duration of the fire was one 
hour and 30 minutes, and the maximum temperature 
obtained was 1,715° Fahr. While the fire was at its 
height water from a fire hose was turned on the inside 
of the building to subject the block to the most severe 
conditions. After the fire was extinguished a close 
examination showed that, except for a very slight amount 
of dehydration on the surface, the block were entirely 
uninjured by fire or water. 


This test demonstrated the insulating qualities of cin- 
der block. Two walls of the building were built of solid 
cinder block, 4 in. thick. Even though the temperature 
on the inside rose to 1,715° Fahr., the temperature on 
the outside of the 4-in. slab was never higher than 120° 
Fahr.1 This temperature was recorded by an accurate 
thermometer placed against the wall and housed to pro- 
tect it from atmospheric temperature. The block were 
laid in a cement-lime mortar and in less than 20 minutes 
after the fire started the mortar itself was so hot that 
one could not touch it without being burned. Yet at 
no time did the cinder block become so hot that. it would 
burn one’s hand. 


The duration of the fire in Warren, Ohio, was one 
hour and 20 minutes, and the maximum temperature 
1,650° Fahr. Water from the fire hose was turned on 
the fire as soon as the maximum heat was reached. The 
block were uninjured. It is interesting to note that a 
length of clay flue lining, which was placed beside some 
cinder Multiplex chimney block in the fire, cracked in 
many places, while the cinder chimney block were unin- 
jured. 


The buildings in both Warren and New Kensington 
have been inspected by a number of prominent engineers, 
building commissioners and architects, who agree that 
cinder block has earned a very important place among 
permanent building units. 


CinpER Buiock Repuce Cost or BUILDING 


While building departments, housing experts, cham- 
bers of commerce and others are casting about for some 
method for reducing the cost of building without in any 
way reducing the structural safety or sanitary require- 
ments for buildings, it is particularly fortunate that such 
valuable information regarding the usability of cinder 
block has been brought to light. In nearly every town 
in the country of over 30,000 people, there are hundreds 
of tons of vitreous, bituminous and steam boiler cinders 
that can be turned into a very economical building mate- 
rial. In the cities the size of Chicago, Detroit and Cleve- 
land there are literally mountains of cinders for which 
there is practically no market, and which frequently are 


1Jt is pointed out by a laboratory man to whom this test. was re- 
ported that while the results may justify a most optimistic view the 
temperature measurement js very difficult and 120° seems lost.— 
Editor. 
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used for filling in waste, and that is available for home 
building. 

Cinder block construction is: economical because, first, 
the block cost less than other permanent materials; sec- 
ond, suitable cinders are available nearly everywhere; 
third, they are very light and can be laid up quickly, the 
ratio of the weight of cinder block to common brick 
masonry isi about 32 to 60. 


SPECIFICATIONS 


At the present time the only set of specifications 
available covering concrete building units is the Ameri- 
can Concrete Institute standard No. 10, adopted April 
10, 1917, which provide for a crushing strength of 1,000 
lbs. per sq. in. on the gross cross sectional area, and a 
maximum absorption of 10% on 48-hour immersion. 
Unless special specifications are drafted covering cinder 
block, there is no chance to take advantage of this proven 
reliable, economical building material. If an attempt 
is made to make cinder block meet the present A. C. I. 
specifications, two of the chief properties of cinder block 
will be lost, namely, insulation and fire resistance, Cin- 
der block are excellent insulators, because they are por- 
ous and they are very good fireproofing material, largely 
because they are good insulators. Any attempt at den- 
sity partially: destroys the insulating properties. 

The progress that has been made during the last year 
on the experimental side of cinder block warrants the 
claim that separate specifications should be drawn up 
covering cinder block. 

It has been suggested that the crushing strength of 
cinder block should be 600 Ibs. per sq. in. of gross cross 
sectional area, and the maximum absorption 20% 
on 48-hour immersion. The allowable working stress 
could be 60 lbs. per sq. in. on the gross cross sectional 
area of the wall. This would provide a factor of safety 
of 10 as against a factor of safety of 5 as now recom- 
mended by the American Concrete Institute for ordinary 
concrete block. These suggested specifications would 
permit the use of cinder block within strict limitations 
for two and one-half or three-story construction. Prob- 
ably the specifications should include provisions regard- 
ing the amount of unburned coal and the percentage of 
material passing a 100-mesh screen. It has been pretty 
definitely proven that up to 15% of unburned coal will 
not be injurious to cinder concrete. It is doubtful if 
an aggregate grading suitable for ordinary concrete will 
be suitable for cinder block. A special grading would 
have to be worked out for cinders. 


Surrace TREATMENT 


Cinder block may be faced with any kind of special 
aggregate. They also make a most excellent backing 
for portland cement stucco or they can be faced with 
brick. Any of these surface treatments combines. archi- 
tectural beauty with economical utility, and this is what ~ 
home owners want. 


Cleveland Building Exposition 
Postponed 


The American Building Exposition, originally sched- 
uled to open January 4 in the new Cleveland Municipal 
Auditorium, has been postponed until February 22nd, 
because of the failure to have the building ready by the 
first of the year. 

Commercial, factory and home construction and equip- 
ment will be featured in the exposition, which will last 
eleven days. 
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7 Years’ Experience 
Building Concrete 
Houses 


By Francis F. Wiison 
ConcrETE House BUILDER 
RocKvVILLE CENTRE, N. Y. 

In every building operation, even the erection of a 
modest suburban home, some hard thought is necessary 
for a successful completion. 

The average buyer in this locality comes from a city 
house or apartment, the construction of which is of ma- 
sonry, and without thought the buyer unconsciously as- 
sumes all construction to be solid and enduring and is in- 
fluenced almost solely by the obvious features such as 
built-in furniture, mirrors, and other trimmings, in his 
decision. 

Trading on this fact, many houses were erected and 
sold, during the press of the last two years, in which 
a world of imperfections were concealed. The buyers 
are now finding this out and talking of how badly they 
were taken in. The buyer of today is timid, wants a 
good house, but does not know how to judge one. 

The purchase of a home is to most people an invest- 
ment of first magnitude. Frequently entire lifelong sav- 
ings are represented. A mistake means great loss. 

The question is, to find a house of honest value, per- 
manence, comfort and beauty. I believe the monolithic, 
reinforced concrete dwelling answers every one of these 
requirements. Its solidity, enduring qualities, freedom 
from vermin and need of repairs, coolness in summer, 
warmth in winter, with less fuel consumption, fire- 
safeness, economy—fulfill every demand. 

Concrete, we all know, is not a new construction mate- 
rial—it is new only in its application to home building. 
In the past, the methods used for house construction 
made concrete expensive; now we can build at the cost of 
frame. It makes a very attractive house and seems to 
grow more beautiful under the hand of time. Statistics 
tell us that the depreciation is more rapid for frame 
construction than any other class of construction, about 
3% per year beginning as soon as finished. The depre- 
ciation of masonry construction is figured at nothing 
the first five years, and then 1% annually. 

Assume two dwellings standing side by side, identical 
in size, plan, finish; one is frame, the other of concrete; 
the value of each $9,500 ($1,500 for plot, $8,000 for 
house). At the end of 10 years the frame house value 
will be $5,600, while the concrete house will be worth 
$7,600. The superior quality of the concrete house will 
also add value to the plot. The concrete dwelling will 
retain a higher loan and sales value for generations. 
When I first began to specialize in concrete dwellings, 
seven years ago, the loaning institutions were quite 
shy, now they grant their superiority. 

When I say concrete dwelling, I mean one wherein the 
exterior and interior walls, the floors, the stairs, in fact, 
the whole house, except roof, is of poured reinforced 
concrete, the roof of timber and fire-resistive shingles. 

The suburban home must not be confused with nor 
compared with industrial housing. In suburban work no 
two dwellings can be alike, unless located far apart, then 
the form work, engineering, in fact, all detail is much 
more intricate, each dwelling requires the equivalent of 
perhaps half a dozen industrial houses. The systema- 
tized quantity figures of industrial work cannot be ap- 


1Mr. Wilson’s work has been described in detail in Concrere 
in previous issues. 
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plied to individual suburban work, 

With an experience dating back to 1891 and the past 
seven years devoted to concrete exclusively, I feel I can 
speak with some authority. 

I can get sand and gravel locally, therefore the trans- 
portation item is small on the bulky portion. The doors, 
windows, etc., I get from factory, the skilled labor there. 
being concentrated ; my labor is largely common, a really 
scientific allotment of labor and materials. In my frame 
construction experience it used to take an average of 
two and a half to three months to complete a seven or 
eight-room dwelling, and I can erect a monolithic dwell- 
ing of equal size and equipment in a like period. 

I am now developing a small tract and will erect about 
25 homes, the majority of which will have six rooms and 
bath, oak floors, mahogany finish doors, enameled trim, 
water, gas, electricity—plot, 40 x 100; selling price, 
$7,500. 

I will have a few dwellings having seven and eight 
rooms and bath, one of which I have just finished pour- 
ing. It is described as follows: 

Basement—Laundry, storage room, fuel room, heater 
room. 

First Story—Tiled vestibule, stair hall, with coat 
closet, living room with fireplace, dining room, break- 
fast nook, kitchen, entry, with place for icebox, glazed 
sun porch. 

Second Story—Hall, tiled bath, three nice large bed- 
rooms, large closet in each, linen closet in hall, glazed 
sleeping porch or children’s room. 

Steam heated throughout, including porches; gas 
range, electric light, water and gas. Size, 25 x 28, and 
porches 8 x 16. The location is 15 minutes’ walk from 
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railroad station. The selling price of this house on a 
corner plot, 68 x 125, is $11,500.00. : 

In constructing these homes I make exterior walls and 
interior bearing walls 8 in. thick, partitions 4 in., and 
some of trussit, and cement concrete floors 514 in. thick, 
with wood sleepers to receive the finish oak floors. I pay 
common labor $5.00 per day, skilled $8.00 to $10.00, 
cement $2.09 per bbl., pit-run gravel $2.00 per yd. 

I have set the forms, placed steel reinforcing, set 
window frames and rough door bucks, placed concrete, 
stripped forms, for an 8 in. wall at a minimum cost of 
35 cents and a maximum cost of 45 cents per sq. ft. The 
purchaser of one of these homes, after a look outside 
and one inside, can see everything he is buying, nothing 
covered up, every wall solid. His purchase price will 
be total cost; his upkeep microscopical. Truly a satis- 
factory business transaction. 


Commerce Dept. 
Investigates Concrete 
Houses 


By J. C. Pearson 


CHIEF CEMENT SECTION 
UNITED STATES BUREAU OF STANDARDS 

In connection with the study of building codes and 
small house construction by the Department of Com- 
merce during the past year, the Bureau of Standards has 
made a preliminary survey of concrete houses. The 
purpose of this investigation is primarily to encourage 
the building of fire-resistive houses, and to indicate the 
place which concrete has, or should have, in this class of 
construction. It is intended eventually to include studies 
of other building materials along similar lines, but a 
beginning has been made with concrete, as the use of 
this material for house construction is newer than that 
of frame and masonry, and less information is generally 
available in regard to the feasibility of using concrete 
for this purpose. 

Field work was begun in October, 1921, in which in- 
spections were made of the larger concrete housing 
projects, and of many smaller groups and individual 
houses. The more important operations which have been 
inspected to date include the well known Sage Rounda- 
tion Homes at Forest Hills, Long Island, constructed 
of precast slabs and monolithic concrete; the monolithic 
cottages at Manhattan Beach, Coney Island, built with 
Lambie steel forms, also the monolithic houses at Do- 
nora, Pa., built by the same system for the American 
Steel & Wire Co.; the Ingersoll houses at Phillipsburg, 
N. J., poured complete in a single operation; the Hueber 
‘monolithic houses at Syracuse, N. Y., built with com- 
bination wood and steel forms, and having all reinforced 
concrete floors; the Kate Gleason houses at East Roches- 
ter, N. Y., monolithic construction throughout except for 
roof and trim; the Ballinger and Perrot houses at South 
Ardmore, Pa., of concrete frame and stucco; the Aiken 
houses at Takoma Park, Maryland, constructed of en- 
tire wall units precast and set in place with special 
machinery; the Morrill houses at Virginia Highlands, 
Va., poured in place in horizontal sections; the Van 
Guilder houses of monolithic double wall construction 
at Johnstown, Pa., built by the Cambria Steel Co., also 
similar houses at Youngstown and McDonald, Ohio, built 
by the Carnegie Steel Co.; the Straub cinder block houses 
at Apollo, Pa.; the group.of large precast unit houses at 
Youngstown, Ohio, built by the Unit Construction Co. 
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for the Youngstown Sheet & Tube Co.; the Donaldson 
houses at Youngstown, Ohio, built with metal lath forms; 
the Hydraulic Steelcraft Co.’s houses near Cleveland, 
Ohio, built with steel forms; the Fellgren monolithic 
houses in Chicago and vicinity, built with wood forms, 
and the large hydrostone block projects at Mooseheart, 
Ql., and Morgan Park, Duluth, Minn. 

Owing to the lateness of the season, not many con- 
crete houses were observed in actual process of construc- 
tion, but it is very desirable that the present investiga- 
tion include a field study of building operations, in order 
that the advantages and disadvantages of the various 
systems may be better determined. A study of this sort 
would be justified if it resulted only in outlining a basic 
plan for handling materials and labor, more or less ap- 
plicable to all types of concrete house construction, that 
would make for greater economy. In fact, the impres- 
sion has been gained that the chief problem in concrete 
house construction is that of reducing costs. In the case 
of the very great majority of the houses which have 
been visited, there is little fault to be found with the 
finished product, both the builders and the occupants 
are satisfied with them. It seems to have been well dem- 
onstrated that the concrete house has as much in its 
favor as any other type. Especially in connection with 
small house construction, the properly designed concrete 
house, in which concrete is used to meet the chief 
structural requirements, offers the maximum in fire- 
resistance, stability, appearance, and comfort, and the 
minimum of insurance, maintenance and depreciation 
costs. On this basis the concrete house is entitled to 
maximum value as compared with other types, but it will 
be difficult to convince the average prospective home 
owner that he should invest ten or twenty or thirty per 
cent more in the building of a concrete house on the 
ground that he will be better satisfied and that the addi- 
tional cost will be saved to him in the future. It is this 
cost differential that must be reduced by concerted action 
on the part of those who are interested in the develop- 
ment and improvement of this type of construction. 


In connection with the all-important question of costs, 
concrete has thus far been found better adapted to large 
housing projects than to small groups or individual 
houses. It is, of course, true that whatever building 
materials are employed, greater economies are possible 
the larger the building operation, but generally speaking, 
concrete is at a relatively greater disadvantage in re- 
spect to the small operation. It is an open question 
whether monolithic concrete or the small concrete unit— 
tile, brick or block—has the better prospect of meeting 
the individual house problem. The opinion has been 
formed that the small units will have the advantage in 
localities where highly efficient plants for their manu- 
facture exist, but such a diversity of factors influence 
the selection in any one locality that both these types 
will probably find a place, and become widely distributed 
as the means of building them economically become more 
generally available. 


Up to the present time progress in concrete house 
building, especially of the monolithic type, has resulted 
largely from individual effort. Numerous systems of 
forms have been devised, many of them patented, and 
some of them have rewarded the ingenuity and diligence 
of their inventors with fair returns. But the time is 
approaching when co-operative action will supplant indi- 
vidual effort in the line of development; the former must 
be depended upon to work out systematized and stand- 
arized methods, tending to greater efficiency and lower 
costs, whereas the latter will more and more be removed 
from the promotion field and turned into the direct pro- 
duction of houses. 
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Stucco—Its Myriad ‘Textures 


By E. D. Boyer 


ATLAS PorTLAND CEMENT Co. 


In stucco is found a material that lends itself most de- 
lightfully to individuality. while still retaining its beauty 
and without becoming bizarre. For it must always be 
borne in mind that stucco, during its application, is a 
plastic material and during this period of plasticity it 
may be worked and fashioned into a never-ending variety 
of textural effects. 

All this. variety, with few exceptions, is obtained in 
the finish coat. The base coats are structural. ‘They sup- 
ply the strength and weather resisting qualities. The 
finish coat is for the ornamental or architectural effect. 
Therefore, the base coats are the same for all varieties of 
textural effect and it is on this structural base that the 
plastic finish coat is placed and worked. It is immate- 
rial upon what foundation the base coats are placed; it 
may be either metal lath on frame construction or brick, 
hollow tile or concrete block in masonry construction. 
Therefore, for these textural effects no change in method 
is involved until the last or finish coat is applied. 
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There is one possible exception to this, and that is 
where it is desired to obtain the rough effect of stucco 
over a wall of irregular field stone. In this case the base 
coats are mixed and applied in the usual method, except 
that instead of bringing the second coat to a smooth 
surface, it is purposely left rough. 

The finish coat, in which the textural effects are to be 
obtained, varies in no way in its proportioning and mix- 
ing from that which is ordinarily applied for the usual 
stipple or rough cast finish. The effect is entirely in the 
method of applying. And in this lies the difficulty of 
explaining how these different effects, as illustrated, are 
secured. A few feet of moving pictures of the applica- 
tion would show instantly the method, but explaining in 
words is difficult. And yet, the actual manipulation is 
not difficult. Many are secured by using only the steel 
trowel, but endless variations are possible by different 
motions of the arm and the position in which the trowel 
is held. The detail photographs usually give the key to 
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one who has had experience inapplying stucco and with 
a little experimenting, nearly any one of the textures 
illustrated can be obtained, 


The main point, however, is not to imitate the textures 
shown in these photographs, but by some experimenting 
along this line, to evolve a particular effect that is at- 
tractive and distinctive. 


Photographs, while they give a reproduction of the 
textures which is true in one sense, fail to give any indi- 
cation of the color effects. These can be varied in almost 
as endless variety as. the textures. Particularly is this 
true when white portland cement is used, for here the 
cementing material allows the true color value of the 
aggregate to appear. With the white cement endless 
shades and tones of buffs, creams and browns are ob- 
tained by using only the properly colored sand with the 
white cement. And practically all sands. are colored. 
Some, if not most, of the very attractive tones, are se- 
cured with just the ordinary common building sand, sold 
locally for concrete work or for making mortar for lay- 
ing up brick work. Therefore, the cost of such color- 
ing is low as the white cement enters only into the finish 
coat. Or, if no properly colored sand is locally availa- 
ble, it can be cheaply secured as the amount required 
for this finish coat is comparatively small. 

Stucco has passed that stage where it might be likened 
to a “permanent coat of paint.” It is now a material of 
recognized individualistic possibilities. Houses are now 
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designed that would lose all their charm if they showed 
an exterior of anything but a texturally treated stucco, 


Road Congress 


The Twelfth American Good Roads Congress will be 
held at the Coliseum, Chicago, Ill., January 16-20, 1922, 
under the auspices of the American Road Builders’ Asso- 
ciation. 

There will be sessions devoted to the following sub- 
jects: Bituminous roads; Portland cement concrete 
roads; Common roads; Highway financing; Highway 
traffic and highway transportation, and Highway re- 
search. 

In the session devoted to concrete roads these sub- 
jects will be considered: 

The Selection of the Mineral Aggregate for a Portland 
Cement Concrete Road, by John H. Mullen, chief engineer 
State Highway Department of Minnesota; Design of Concrete 
Roads for Heavy Traffic, by W. D. Uhler, chief engineer 
Pennsylvania State Highway Department; Inspection and Con- 
trol of Materials for Concrete Roads, by R. W. Crum, State 
testing engineer, Iowa State Highway Commission; Importance 
of Surface Finish and Methods of Control, by H. E. Breed, 
consulting engineer, New York City; Single Track Concrete 
Roads for the Average County, by P. C. McArdle, county 
highway superintendent, Vermilion county, Danyille, IIL; 
Pavement Widths for Highways Serving Large Cities, by Ed- 


ward N. Hines, chairman Board of County Road Commis- 
sloners, Wayne county, Detroit, Mich. 
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Contractors Find Stumbling Blocks 
in Joint Committee Report 


By rue Epiror 


Contractors who are digging into the new progress 
report of the Joint Committee on Concrete and Rein- 
forced Concrete are finding provisions in it which, if 
they become the virtual law of reinforced concrete con- 
struction, through adoption by the several technical or- 
ganizations from which the Joint Committee was formed, 
may work radical changes in construction practice, effect 
materially the cost of structures and place upon the con- 
tractor a more serious responsibility. 

The Joint Committee has without doubt, a fight on its 
hands. 
‘vention of the American Concrete Institute at Cleveland, 
February 13 to 16. 

The report is voluminous—73 closely printed pages. It 
is not practicable to present it in these pages. This very 
situation makes it easy for contractors to let such a 
report pass unnoticed. When, in the absence of thorough 
consideration such a report is adopted, objectionable 
features are only apparent to contractors when they find 
these features in specifications under which they are 
called upon to do a job. 

_ The Joint Committee is made up of representatives of 
the American Concrete Institute, American Society of 
Civil Engineers, American Society for Testing Materials, 
Portland Cement Association, American Railway Engi- 
neering Association. The committee has gone on record 
in opposition to the publication of any written discus- 
sion by its members of the provisions of the report.. 

This denies to readers of this magazine an article 
which would have been of very great value in presenting 
concisely the outstanding features of the report from 
the viewpoint of the committee itself, and facilitating 
the discussion which any such report deserves and with- 
out which it should not be adopted. 


An outstanding feature of the Joint Committee report 
is provision (Section 28, Proportions) for an alternate 
method of specifying the quality of concrete by which 
instead of, or in addition to, naming the proportions of 
the mix, the engineer may require the contractor to fur- 
nish concrete meeting a specified strength at 28 days. 

Appreciating the far-reaching effects of such a pro- 
vision, Henry C. Turner, president of the American 
Concrete Institute, has effected the organization of local 
committees of contractors in New York, Chicago, Phila- 
delphia, Boston and elsewhere, for the purpose of devel- 
oping intelligent and thorough discussion at the Institute 
convention next month. 

While the Joint Committee report has been in the 
hands of members of the co-operating societies since 
June last, there was at first the usual inertia in develop- 
ing such a study of it as would bring to light sharp dif- 
ferences of opinion as to its provisions. 

These local committees, however, once having their 
attention centered on such provisions as specifying con- 
crete by strength, have been actively interested and some 
of the criticism prepared by the New. York Committee is 
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The report will be up for discussion at the con- 


here presented as a means of bringing to the attention 
of readers of this magazine the issues upon which the 
Joint Committee report will undoubtedly prevail or be 
defeated in its present form. 


The magazine ConcrerTe is in the position of being in 
favor of the specification of concrete by strength but 
in favor also of developing the legitimate opposition to 
such a specification. Only by developing the opposition 
can a workable practice be found. The specification of 
concrete by strength is not a provision to be “put over” 
on contractors. It is something on which contractors. 
should if possible be “sold.” 

The greatest single obstacle of progress for concrete 
construction, aside from the natural human inertia to be 
overcome in the acceptance of new material, is the well- 
sustained criticism that concrete, being a job-fabricated 
or job-manufactured material, is an extreme variable, by 
reason of many changing factors. Thus, designs are not 
economical. A 1:2:4 mix makes good concrete or bad 
concrete. The 1 (cement): 2 (sand): 4 (stone) are 
but three of many factors and the two (representing 
sand) and the four (representing stone) are in each 
case but one of several factors of the material—the 
quantity. 

We know how to make concrete of a predetermined 
strength and quality—within reasonably narrow limits, 
limits sufficiently definite to permit careful and conserva- 
tive and at the same time economical design. 

The real problem is the application of these laboratory 
determinations to job practice. 

When the designing engineer can count definitely on 
concrete of a given strength he can design more economi- 
cally, concrete buildings will be more in demand and 
concrete contractors will have more to do. 

The problem is the means of control to the end that 
the quality of a job-made material shall be of as con- 
stant and as definite a quality as structural steel. The 
steel producers years back fought and then succumbed 
to and gloried in these same labored efforts towards 
standardization. 


The report of the New York Committee of contractors 
on provisions of the Joint Committee Report is signed by 
J. G. Ahlers, Barney Ahlers Construction Corp.; G. E. 
Escher, White Construction Co.; N. M. Loney, Thomp- 
son-Starrett Co.; M. M. Upson, Raymond Concrete Pile 
Co., and D. H. Dixon, Turner Construction Co. The 
report practically in full is as follows: 


Report or CommitrTeE APPOINTED TO STUDY THE PRoO- 
VISIONS OF THE TENTATIVE SPECIFICATIONS FoR CoN- 
CRETE AND ReINFoRCED CONCRETE SUBMITTED 
As a Proaress Rerorr or THE JOINT 
COMMITTEE. 


The committee submits comments on certain sections 
of the Specification referring to matters. which it feels 
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are of major importance as affecting the construction of 
buildings and similar works in reinforced concrete. 


Section 2—Column Capital—The meaning of “monolithic” 
should be defined. It should not be necessary to concrete the 
column and flat slab on the same day. 
mens; —6 , : 

Sections 3—Quality;, 4—Strength; 5—Tests of Field Speci- 
mens; 6—Portland Cement—The provisions of these sections 
should, we feel, be modified to conform to certain changes 
recommended in our consideration of Section 28. 

Sections 20 to 25 inclusive—Metal Reinforcement—Y our Com- 
mittee recommends that these sections be referred to a special 
committee having more detailed knowledge of the manufacture 
and testing of steel and iron. We feel that the specification 
of cold drawn wire for column spirals, etc., may be unneces- 
sarily restrictive. 

Section 26—Unit of Measure—As a bag of cement does not 
contain 94 lbs. in Canada we recommend that 94 lbs. of cement 
be considered as one cubic foot. The section to be redrawn 
to remove the inference that a bag of cement is always 94 lbs. 
in net weight. 

Section 27—Method of Measuring—We recommend that the 
specification provide for measurement by volume without refer- 
ence to measurement by weight. Apparatus practicable for 
measurement by weight is not readily available on the usual 
run of work. Departures from accepted practice should not be 
included as alternates in a standard specification intended for 
general use. Where alternates are allowed there is sometimes 
a tendency on the part of those not having a thorough knowl- 
edge of the industry to use the alternate which seems to provide 
the most scientific and exact determination without appreciat- 
‘ing the difficulty or extra cost involved. 

Section 28—Proportions—This section gives three alternate 
methods of specifying the proportions in which the cement and 
aggregates are to be mixed. The first alternate attempts to 
specify both the proportions in which the concrete is to be 
mixed and also the strength test cylinders are to have at 28 
days. The second alternate leaves the proportioning of the 
concrete to the contractor but requires him to guarantee the 
strength of test cylinders at 28 days. The first alternate is im- 
practicable of operation without recasting its provisions so as 
to make them equivalent to those contained in the second alter- 
nate. 

We recommend most strongly against the adoption of alter- 
nates one or two, and feel that should the Joint Committee 
publish further tentative reports these alternates should be 
omitted as likely even in such unapproved form to work grave 
injury. 

SA eeraten one and two give the engineer the option of speci_ 
fying concrete by strength rather than by proportions. We be- 
lieve that at the present time attempts to exercise such an 
option in any but exceptional cases may prove very unfor- 
tunate. 

We realize that under present conditions some economic waste 
results from the fact that wide variation in strength (as shown 
by compression tests on cylinders at 28 days) occur with our 
present methods, and if we had more fully developed means 
of closely controlling the grading and consistency of the mix 
it would be desirable to attempt to mix concrete of varying 
proportions to more closely approach a specified strength, al- 
though even then it should be the function of the engineer 
rather than of the contractor to design the mix.. 

In the present state of the art it would only lead to dispute 
and lawsuits, if the engineer should attempt to burden the con- 
’ tractor with the necessity of constructing work for which he 
could not legally collect if samples taken from the previous 
work should fail to come up to the specified strength after one 
or more succeeding portions of the work were already super- 
imposed on the alleged defective portion. 

On public work where the engineer is closely bound to a 
literal interpretation of the specifications the adoption of these 
clauses would force the engineer to condemn work he knew 
to be good when through faulty manipulation of test specimens 
the test specimens failed to test up to the requirements of the 
specification. These clauses would operate to limit competition 
on public work because contractors would be disinclined to 
figure under them on work where the effect of sinister influences 
might be feared. We believe that under certain conditions the 
clauses we are considering are capable of grave misuse. 

If these alternates are adopted it will be necessary to revise 
the Committee Recommendations on cement since it will be 
manifestly unfair to compel a contractor to sell concrete by 
compressive strength unless the manufacturer of the cement is 
also compelled to sell cement by compressive strength, some- 
thing for which the proposed specifications do not provide. 

The provisions of Chapter III are dependent on the adoption 
of one of the first two alternates of Section 28 and therefore 
if our recommendations that these alternates be eliminated 
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are accepted it will become necessary to revise the provisions 
contained in Chapter III. : ‘ R 

The reliability of slump tests as specified in Section 3 and 
of compression tests on cylinders as specified in Section 5 is 
open to serious question especially when operated under job 
conditions, as will be more fully explained in a supplementary 
report we are now preparing. — ; ; 

We question the propriety of judging a concrete entirely on 
the compressive strength of*test cylinders at 28 days. We be. 
lieve that this will be an injustice to certain cements that do 
not give high compressive tests at 28 days, but do test well 
at later periods. ‘ 

We earnestly recommend that all contractors engaged in 
reinforced construction construction study the methods devised 
by Prof. Abrams and others for the scientific determination 
of concrete mixes, giving special attention to the control of 
water ratio by the installation of proper water measuring 
devices, by the regular use of slump tests, etc. To assist in 
this work we have prepared and will distribute memorandums 
giving: 

(1) Data on the design of concrete mixes. 

(2) Field methods for the determination of fineness, 
modulus, slump and compression tests, etc. 

(3) Devices for the accurate measurement of water. . 

We also recommend that we keep in mind the desirability of 
the development of machines and field testing appartus, which 
will preferably reject surplus water unavoidably present in 
the mix due for instance to varying moisture contents of the 
aggregate or in lieu of this easily handled field apparatus for 
testing the consistency of the mix. There should also be de- 
veloped easily manipulated screens for testing the grading of 
the aggregate and other means which may be devised for pre- 


dicting at the time the mix is made the final compressive” 


strength which will be developed at 28 days. Several inde- 
pendent developments along these lines are under way and no 
doubt the art will continue to improve along this line. As the 
developments take place their commercial application will 
depend upon the extra expense required for greater amounts of 


equipment, increased time for mixing and increased difficulty — 


in placing by chutes, etc. 

By further study it may be possible so to advance the art of 
mixing and testing concrete as to make it desirable to include 
such methods of proortioning as are contained in the first two 
alternates. Until that time comes, however, we are convinced 
that a standard specification should contain only one method 
for proportioning. That method should be set forth in the 
third alternate by a statement of the proportions by volume 
in which the cement, fine aggregate and coarse aggregate are to 
be mixed. 

In the third alternate we recommend that the reference to 
Table 4 be eliminated and that the wording be changed to pro- 
vide that the Engineer shall change the proportions when he 
considers it desirable to do so, with adjustment of the con- 
tract price to be made if the cost of the work is increased 
or decreased by such change. 

Section 31—Time of Mixing—This section requires that the 
material remain in the mixer not less than one and a half 
minutes. This frequently would mean an increase of about 
50% over the amount of equipment now necessary and we 
recommend that this time be reduced to three-quarters of one 
minute or to one minute, as the best information we have indi_ 
cates a gain of about 10% in strength when the mixing is in- 
creased from one-half minute to one minute, and a further in- 
crease of only two per cent when the time of mixing is in- 
creased from one minute to one and one-half minutes. 

We would also recommend that a clause be inserted in this 
section modifying the time the material is required to remain 
in the mixer when the method of placing is such as to improve 
the quality of the concrete during the operation of placing 
as for example during the operation of chuting when the mate. 
rial is dumped into flood hoppers and rehoisted, 

Section 40—Protection—We suggest that the words “where 
practicable” be added to this section, so that the section will 
then read: “shall where practicable be kept thoroughly wetted.” 

Section 41—Cold Weather—We recommend that this section 
which broadly prevents the addition of salt or other chemicals 
to prevent freezing, be modified so as not to shut the door on 
the developments which indicate that for certain work where 
ene mes is not to be feared such chemicals as prop- 
erly prepared calcium chloride prevent i 
without damage to the work. : nh Spteng ehsaeraag 

Section 48—Coffer Dams—We recommend that this section, 
which as now written prohibits pumping in coffer dams while 
concrete is being deposited, be modified to permit necessary 
pumping in such manner as will not cause the washing away 
of mortar. 

Section 54—Workmanship—We recommend that the prohibi- 
tion against the use of metal within one inch of any surface 
be modified to apply to exterior surfaces only. 
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Section 67—Fire Protection—We believe this section as writ- 
ten will prevent the further use of quartz gravel concrete, be- 
cause of increased cost due to the requirement that where 
quartz is used the fireproofing must be increased one inch and 
a metal mesh must be placed one inch from the outside sur- 
face. As drawn this section seems to apply to all parts of a 
building, without recognizing the fact that columns may require 
a different treatment from that given slabs and walls. We 
doubt if this restrictive condition is necessary except for spiral 
columns in buildings where the fire hazard is unusually severe, 
and in that case it is possible that study might show a more 
economical method of overcoming the difficulty. The increased 
cost occasioned by this section, applying as it will to all build- 
ings erected in cities where quartz gravel is the cheapest avail- 
able aggregate, must be compared with the greater fire loss that 
will occur in the comparatively small number of such buildings 
that will be subjected to fire. 


We recommend that this section be referred to a special com_ 
mittee qualified to study the results of fire tests, results of 
fires in buildings, etc., and then submit a special report on 
the provisions contained in this very important section, 


Section 79—We recommend that this section be modified to 
permit the use of integral waterproofing compounds under 
proper restrictions. 


Section 80—We believe that hydrolithic waterproofing can 
frequently be used to excellent advantage and therefore we 
recommend that a section be introduced allowing the use, of 
hydrolithic waterproofing under proper restrictions. 


Section 94—Many excellent floors have been constructed by 

. sprinkling a mixture of dry sand and cement on the surface 
of the concrete. Some of the largest manufacturing compa- 
nies of the country now specify this method for buildings erect- 
ed for their own use. We feel that this method should not be 

prohibited, as might be inferred from a reading of Section 93. 

Section 95—Two Course Work—We feel that to require the 
placing of a monolithic wearing course within one-half hour 
after the placing of the base course is unreasonable. We 
recommend that this section be reworded so that the time 
that may elapse is made dependent on the temperature, humid- 
ity, setting time of the cement, etc. This might be done by 
specifying the condition of hardness the base course can have 
at the time of spreading the wearing surface. 

Section 105, etc—We will submit a supplementary report, 
containing the results obtained by estimating the cost of the 
various parts of the skeleton frame of a reinforced concrete 
_ building when designed under the existing New York Code, 

“ and when designed under the specifications of the Joint Com- 
mittee, using concrete having strengths of 1,500, 2,000, and 
2,500 lbs. per sq. in. 

We will try to accompany these estimates by a memorandum 
describing the reasons for differences in the quantities required 
under the two codes, and by a study of the changes that have 
been made during the past number of years in the unit stresses 
allowed, etc. 


At a meeting of the New York Committee with other 
New York contractors, November 30, Mr. Loney submit- 

ted a supplemental report for the Committee on Section 
_ 105, etc., containing comparative estimates of the cost 
of ‘the reinforced concrete skeleton of a building de- 
signed under the New York Building Code, and under 
the provisions of the Tentative Specifications. This 
comparative estimate showed that for flat slab construc- 
tion the provisions of the Tentative Specifications would 
make the skeleton of a building about 11% more expen- 
sive than when constructed under the New York Code. 
For beam and girder construction there would be only 
a slight difference in cost. Interior columns designed 
under the Tentative Specifications of the Joint Commit- 
tee were estimated as about 30% more expensive than 
when designed under the New York Building Code. 

Special attention was drawn to the fact that the 
Tentative Specifications require that concrete cylinders 
be tested as soon as they are removed from the wet 
sand in which they have been stored, which means that 
they will have ‘a’strength, some 25% less than if dried 
for three days before testing. It is pointed out that 
as all unit stresses used in design under the Tentative 
Specifications are fixed as a percentage of the strength 
of the ‘cylinders when tested at 28 days, the provision 
requiring testing of the cylinder when wet has a marked 
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effect.on the richness of the mix required to obtain a 
given strength. 

It is believed by some of the contractors that it has 
been the general practice on engineering works to test 
the cylinders after drying out. This, we are informed, 
has been the practice of the R. W. Hunt organization. 
They feel that the far-reaching effects of the provision 
which establishes the strength of concrete as the strength 
of cylinders tested wet should have the very careful con- 
sideration of both engineers and contractors. 

Meetings were held in New York early in December 
by the American Society of Civil Engineers, at Engi- 
neering Societies Building, at which the Tentative Speci- 
fications were considered. ; 


os . 
How's Business? 
Stripped of all foolish optimism and glum pessimism, 

the business situation at the opening of 1922 is con- 
sidered by financial and industrial authorities as being 
very satisfactory. December activities slowed down’ as 
usual and a two months’ period of “seasonal inactivity” 
is expected to precede a real start. of good business 
about March 1. ; 

The country has written off about twenty-five billion 
dollars’ worth of inventory stock in 1921, and that our 
industrial fabric was able to withstand so great a strain 
is one of the most hopeful signs in sight. 

Industries close to the consumer—like textiles—are 
operating at 85% of capacity or better. Industries fur- 
thest removed—like steel—are recovering. So we have 
the whole army of business on the march at last. 

About 85% of the people are employed, savings de- 
posits are increasing, and the farmer is gradually finding 
himself in a better position to sell and to buy to advan- 
tage. 

All of the above promising influences are quoted on 
the authority of W. P. G. Harding, governor of the 
Federal Reserve Bank System, in his annual statement. 

The Merchants’ National Bank, Detroit, points to 
four fundamental developments in 1921 that provide 
ground for confidence in the immediate future: 

The ending of the long and drastic price decline and appear- 
ance of stabilization, especially in raw materials; the apparent 
approach of world diplomatic and economic sanity; the passing 
of tight money, and the practical completion of readjustment 
and liquidation in many lines. — 

The construction industry is universally regarded as 
being in a position to reap immediate benefits from im- 
proving conditions. As a matter of fact, the building 
business is good right now. There has not been so 
great a winter slump as usual in construction. Material 
prices have steadied to a great extent. Money is easier. 
Labor is more efficient. 

There are labor troubles ahead, and they will be most 
serious in cases where employers, now having the whip 
hand, are using the whip. When construction absorbs 
its present surplus of labor, the unions will again have 
the power to dictate. 

December building figures show a smaller seasonal de- 
crease than usual. Business buildings represent about 
16% of the total, residential construction better than 
40 per cent. 

The recent federal road appropriation insures the 
availability of more than $150,000,000 for highway con- 
struction at once, and the influence of the Hoover em- 
ployment conference is seen in the preparation being 
made by the states to get their road construction work 
started at the earliest possible moment. 
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GraveL Bins Buitr or Con- 


Fic. 1—(Lerr) Six 18 x 26 rt. 
CRETE Staves By Nerr & Fry, Campen, OnI0, ror KEYSTONE 
‘Gravet Co., Dayton—Capacity, 200 Tons per Hour 


Fic. 2—(RicuHtT) Seven 20 x 40 rr. Concrete Stave Coat 
Pockxers Burtt py Nerr & Fry, ror E. C. Crarx Coat Co., 
Barrie Creex, Micu. 


Concrete Stave Silo Manufac- 
turers Hold Lively Meeting 


Despite the lean 1921 season for most silo manufac- 
turers, the Sixth Annual Convention of the National 
Concrete Stave Silo Association, held in Chicago, De- 
cember 6, 7 and 8, will stand out as the most successful 
meeting ever held by this organization. Manufacturers 
realized that they were unable to cope individually with 
the problems that face the silo industry at present, and 
that the only chance for betterment of these conditions 
would be through co-operative and united effort. 


Dispensing with the formalities that usually usher 
in a convention of this kind, A. J. R. Curtis, manager 
of the Cement Products Bureau, Portland Cement Asso- 
ciation, opened the meeting by proposing a broad na- 
tional publicity campaign, in which not only silo manu- 
facturers, but everyone interested in silos, would be 
urged to participate, including silo accessory manufac- 
turers, silage cutter manufacturers, material manufac- 
turers, creameries, agricultural press, county agents and 
bankers. His suggestion received unanimous approval, 
and a silo committee was appointed to organize and con- 
duct such a campaign. 

Data were presented showing that the silo market in 
this country has scarcely been touched. The following 
table indicates the number of silos of all types in the 
different states at present, and the potential market for 
silos. This is based on the number of farms having 
sufficient dairy and beef cattle to justify the erection of 
one or more silos. _ In California, Nevada, Arizona, New 
Mexico and Texas the potential market is based on dairy 
cows only, 

No. of Silos No, of Silos 


State Now Built Needed 
Alabama COG 10 Ot} TORING 3 GSA AB O anle 150 56,600 
LATAZ ONS MENA iss cae «ss Sead oe ceae oe eee 125 1,781 
Arkansas SSI EM Fakeer 0. seis. 91516 vols cistetene nae 2,500 42,500 
Californlamererceee eek. soc cee 1,200 22,840 
Colorado eKovetolsielelsistefarslevehass)'s:sis:.s. a sirelals pia ctere heroine 3.000 25,300 
Connectlouby aaniontme Genes os <iss Secchi cen cee 2,000 6,300 
Dela wares narirss mackoatticlss los eco eee 1,200 2,200 
Florida SOOT OOOO Cn p Dah oO OREO srt Gk ae 150 25,000 
GeOlgiamerepedtie crete hes ost eee 150 56,600 
Idaho aisieiafellalefeliotererevels)leral enelnfiote '4\e e's c\s-a.steletetersenie 300 16,000 
LID Ei BGoode dou0 d Acne G0.d0c COCR ema aie 35,000 84,000 
ANGI ang OK Ne cae ceric eae obs ks care ature eae 33,000 48,800 
TOW aims ochtetosieihctcl oleretere Pete rere isle soiocssceesotera 23,000 91,350 
Riamsaste ccc ccmedcn nets Senate eis cs to oe sree 13,000 80,600 
Kentuckyaitnsrreriice csiehirrenn chi eo 12,000 87,800 
JMONIDEIEY  dodagagoosohodoneedudnoe dunn us cade 150 23,400 
Maine ois. siawaienae vtale, OCR Oren atel Wer ererarcie tenis 4 500 10,000 
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Maryland iiecterertet 11,000. 
Massachusetts 21,000 
Michigan ........ 71,000 
Minnesota’. «clot sietinclaeielsleversier = 90,400 
Mississippi \\. c/s stra nlctairielele ree ete intetosersie liars orale 
Missourilcrt-1-)-11 ; 
Montana. - oS iicis's checctorste.clonetayeva siens store caterers : 300 43,200 
Nebraska tc clectece ote e olsteratete)ctelatetsuete icy eles arsrenoleyo1™ * 27,000 82,200 
IN@Vad ai, aslo eiacretevehcioneiayeusc afecettratokel ete stdioy snexa tin tes, 5 2,333 
New Hampshire ..........-.ccscseees npecrso, Hae 5,500 
New JerS@yi ceriecles ocleisiels(etelelelsrel<feletalsintetevers)¥i8e 1,800 10,000 
News (Mexicomieicitciiee sists cicterereteratel =) stolef-Yoloieners ie 100 5,400 
North Carolina ............... Peat corals sreroreists 700 rete 
North Dakota ..... Be ee ha so I TNS ETS 3,500 25, 
ONIO  eele.cssiacals volrererele otelictetehaters= ee ails asahalareteeheione 30,000 92,400 
Oklahomayew testes id cae era toaist antag 5,000 62,000 
QOTEZON oe od onesie ooo nets vee nics sess sidaisieio:« ) 2000) 42,000 
Pennsylvania ......++-+s+ee- RB entiche cc ateein --+ 80,000 vihecd 
Rhode’ [sland] sencvels scisle sete cmreteratstomnetele) efereiere . 1,000 ines 
South Carolina .......c.ccsveessenecseeees ao 350 ert 
South Dakota .......c0nccres coerce njsweneence 5,000 : pe 
TENNESSEE clo cieis eis otele cal alersialodioteqer ole ole mcetohears c 5,000 Ts 
TT @X AS vic a clote avers eieve svolatevsuepniiaite velene's (arieterekereRslelie ; 700 45,520 
tals. Wid chore SRR eee 600 16,300 
Virginia 02... .cce cece co ee cc ceecceereccesces 6,500 38,700 
Washington ......00cccsee ces e ec corse etereere 3,000 oe 
West Virginia ....... Pe taa the Meret on enon: oO 8,000 ich 
Wisconsin’ Sheen een eesie cauelon eee tie steselens red aE A 
Wyoming ......--sseeeeee Wibiateiieiciclav steve slelese ee ' 

U No) ¢:) GRO OOOO GOOD DUM cOUC TO Cn _. 500,000 2,046,800 


G. I. Christie, Director of Extension, Purdue Univer- 
sity, cited tests made at the Wisconsin Experiment Sta- 
tion, where it was found that by feeding an acre of corn 
through the silo 1,500 Ibs. more milk was obtained than 
by feeding an acre of shredded corn fodder. Many 
dairymen would have to go out of business but for the 
cheap feed made possible by the silo. In the minds of 
some feeders there is still some question about the econ- 
omy of silage in the production of beef. Mr. Christie 
says “The cattle feeding business cannot be conducted 
on an economical basis without the use of a silo any 
more than you can carry on dairying without a silo.” 
In some tests made at the Purdue Experiment Station it 
was found that when shelled corn, corn stover and hay 
were fed it required about 13 lbs. of corn to make a 
pound of beef, but when silage was added to the ration 
and balanced up with protein, a pound of beef was.pro- 
duced from nine pounds of corn. Mr. Christie gave 
additional proof of the value of silage in placing cattle 
feeding and dairying on a sound profitable basis. These 
facts, presented by such an authority as Director Chris- 
tie, were very encouraging to the silo manufacturers, 
because they show that the silo business must come back 


ae 3—ANoTHER View oF THE SEVEN CoaL Pockets at Batre 
REEK 


Fic. 4—Sanp Storace Brxs Burr py Nerr & Fry ror Auroona 
Buiipers Suppry Co,, Autoona, Pa, 
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stronger than it was before the period of business de- 
pression from which we are now emerging. The fact 
that American people are today using 35% more dairy 
products than they did two years ago, explains why 
dairy products are in such strong demand at good prices 
and why dairy farmers in general are now in much better 
financial condition than other kinds of farmers. Since 
the dairy farmer is the silo manufacturers’ best prospect, 
the future outlook in the concrete stave silo business ap- 
pears bright. 

One of the chief obstacles during the past year in sell- 

ing silos was the inability of farmers to borrow money 
to buy a silo. Generally the banker can be counted on 
to help a farmer get a silo, because he knows that a 
silo means greater farm profits and that it is a whole 
lot easier to pay for a silo with a silo than it is to earn 
the money without a silo. 
H. S. Covington, of the Fort Dearborn National Bank, 
Chicago, explained the operation of the War Finance 
Corporation, which has been re-established with a billion 
dollar capital to help farmers get funds to carry them 
over the present financial stringency. This talk, together 
with the discussions that followed, brought out many 
valuable suggestions that manufacturers carried home 
with them to try out. It was the general opinion that 
this measure would prove of incalculable value to the 
farmer and would naturally put him in a better position 
to purchase a silo. 

W. B. Trost, of the Waterloo Playford Silo Co., told 
about the concrete stave corn cribs he has erected around 
Waterloo, Iowa. He has developed a combination crib 
and granary that is fireproof. It is also ratproof. 
These structures are constructed entirely of concrete 
staves and steel. One of the recent issues of CoNCRETE 
contained an article describing his cribs. 


Coat PockEetTs anp STorAGE Bins 


The talk on concrete coal pockets and aggregate stor- 
age bins, by M. B. Fry, of Camden, Ohio, opened the 
eyes of a number of manufacturers to the possibilities 
of concrete staves for other construction than silos. Mr. 
Fry said “The silo business got so slow in our territory 
that we decided to go into the coal pocket and aggre- 
gate storage game.’ This year he erected 25 coal bins 
and 12 aggregate bins, some of which are here illus- 
trated. - Mr. Fry thinks that concrete stave aggregate 
bins will become very popular in the future. He says 
“There is nearly always considerable moisture in sand 
and aggregate, which causes bins of wood construction to 
~ decay very rapidly, sometimes in two and one-half 
years.” Mr. Fry is justly proud of the six gravel bins 
he constructed for the Keystone Gravel Co., Dayton, O. 
The stave bins are each 18 ft. in diameter and 26 ft. 
high. They are supported on a monolithic concrete base 
which extends 17 ft. above grade and is so constructed 
that gondola cars can be backed underneath for load- 
ing. Trucks or wagons are loaded through chutes along 
the side. This plant has a capacity of 200 tons per 
hour. This plant has been in use since July 1 and Mr. 
Fry says there is not a checked stave on the job. 


TrstiING STAVES 


An interesting diversion in the program was the talk 
by W. O. Brassert of the Michigan Silo Co., with fac- 
tories at Kalamazoo, Mich., and Peoria, IIl., on the sub- 
ject of improving the quality of concrete staves. Mr. 
Brassert has built a practical device for testing staves 
right in his plant. With this device he is able to make 
a transverse or beam test on the staves. The staves 
are supported at a point 11% in. from each end, making 
a clear span of 27 in. The load is applied at the center. 
The beam test is very important, as it is as a beam that 
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the load comes on a stave when erected in a silo, coal 
pocket or other storage structure. Although Mr. Bras- 
sert has not made sufficient tests to arrive at any general 
conclusions, he has made some interesting discoveries. 
He made up a number of staves alike except that in one 
batch he used a very wet. concrete, in a second batch me- 
dium wet, and in a third batch stiff concrete. These were 
tested at 28 days. 

The medium wet mix staves were 29% stronger than 
the wet mix and the staves of the stiff mixture were 43% 
stronger than the wet mix staves. 

Some tests were made comparing staves made with 
screened and unscreened gravel. Staves made with 
screened gravel averaged 12% stronger. 

Another series of tests is being made to determine the 
effect of various proportions of cement, sand and peb- 
bles on the strength of the stave. The following table 
gives the results of some of thease tests: 


Strength at Strength at 

Concrete Mixtures 28 days 2 months, 11 days 
1:2:3 976 pounds 1,327 pounds 
1% :2:3 1,076 pounds 1,489 pounds 
144 :2:3 1,077 pounds 1.735 pounds 
14 :1%:3 1,173 pounds 1.777 pounds 


Mr. Brassert is Chairman of the Committee on Con- 
crete Staves of the American Concrete Institute, and 
plans to give a report on his tests, together with tests 
made by the National Concrete Stave Silo Association 
and other tests at the coming meeting, Cleveland, Febru- 
ary 13-16. It is proposed to make these tests the basis 
of a set of specifications covering test requirements of 
concrete staves used in the construction of silos, grain 
tanks, coal pockets and other structures. 

The following officers were elected for 1922: C. C. 
Woody, Madison Cement Stave Silo Co., Madison, Wis., 
president; W. B. Trost, Waterloo Playford Silo Co., 
Waterloo, Iowa, vice-president; W. G. Kaiser, Chicago, 
secretary-treasurer. 


Agricultural Engineers Elect New 
President 


The American Society of Agricultural Engineers re- 
cently elected A. J. R. Curtis, of Chicago, Tll., as its 
president for the coming year. Mr. Curtis, who has 
given considerable time and thought to the growth and 
development of the society, is recognized as one of the 
best informed engineers in farm buildings in the organ- 
ization. 

Other officials who will assist Mr. Curtis with next 
year’s work are G. W. McCuen, professor of Agricul- 
tural Engineering at Ohio State University, Columbus, 
Ohio, first vice-president; David Weeks, drainage engi- 
neer, Dakota Engineering Co., Mitchell, S. D., second 
vice-president; Frank P. Hanson, 1537 Conway Build- 
ing, Chicago, former secretary of the society, treasurer, 
and George Iverson, advertising manager of the Advance 
Rumely Co., La Porte, Ind., councilman for three years, 
Raymond Olney, editor of Power Farming Press, St. 
Joseph, Mich., will act as secretary during the coming 
year. 


Concrete Products Manufac- 
turers will have two lively ses- 
sions at A. C. I. Convention, 


Cleveland. 
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Fic. 2—L. C. THomrson Propuces His Own Prians—Tuis Is 
Buneatow No, 11—Ser Next Pacer 


L. C. Thompson, carrying on the work of the Elm 
Terrace Realty Co., seems to have established the con- 
crete house definitely as a factor in future house build- 
ing in New Haven, Conn., and vicinity through his Elm 
Terrace suburban shah eee Oyster River, near 
West Haven. 

The illustrations show some of the first fourteen of 
what is planned as a 75-house enterprise. 

The houses are built with concrete walls, wood frame 
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floors and rocf, by the Morrill system of steel forms. 
Mr. Thompson is. doing his own planning and his own 
building, the construction operations being under the 
direction of A. E. Dunn, superintendent. 

The forms, shallow pan-shaped units, are handled in 
tiers by the swing-up system, atier atatime. This con- 
struction has been described in Concrete several times 
in connection with other work by the Morrill system. 

Concrete is of cement, sand and cinders—1:2:314; 
stucco finish outside; inside lath and plaster on furring 
strips, which are nailed into the cinder concrete walls, 
while green. 

One man operates the mixer, two men wheel concrete 
over runways on staging, and two men work “‘on top.” 
Mr. Dunn, with such a crew, builds a concrete shell com- 
plete in six working days, the superintendent himself 
taking the responsibility of leveling up frames and over- 
seeing the details. 

The development was started with two frame houses, 
and after less than two years the comparison apc 
volumes. 

Mr. Thompson is also developing a golf course and 
club house on his property, and the houses he has com- 
pleted will not be offered for sale (most of them are 
now occupied on a rental basis)- until the club is turned 
over complete to its members. 

The houses are very remarkable for ingenious plan- 
ning. They are of the low, broad, petacer or semi- 
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bungalow type, but are very deceptive as to roominess. 
They have that desirable attribute of smallness, coziness 
and close-to-the-groundness, and one of them, occupied 
by Mr. Thompson, looks from the outside to have prob- 
ably seven rooms—as a matter of fact it has 10 rooms 
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(5 bedrooms) and two baths—all the rooms of better 
than average size. 

Mr. Thompson has not approached concrete house 
building for its cheapness on a basis of frame construc- 
tion, but as the most economical material with which to 
erect good masonry houses. The construction is not 
skimped. The details are watched closely, and good 


tight results are obtained. Fuel costs are low—the. 


houses are of a character to win the approval of life 
insurance investors for liberal loans. 

He has been immensely pleased with results, and 
would scarcely consider any other material on future 
work. 

Mr. Thompson has. contracts to erect 27 concrete 
houses for other owners in early spring, and he is con- 
sidering very seriously taking some steps to expand his 
operations to meet the demand for concrete houses in 
other localities, in view of the fact that few contractors 
are trained or equipped to take concrete house jobs on an 
economical basis. 


New England Colonial 
Farm House of 
Concrete 


One of the most unusual achievements of concrete 
house building in the last year is on Common street, 


Belmont, Mass., the work of V. H. Wigglesworth, 


architect. 

It is of reinforced concrete throughout—walls (which 
are double), floors, stairs, and roof—even to the tile, 
which are monolithic with the roof slab. Yet the casual 
observer would never suspect it to be anything else than 
a particularly well preserved example of the New Eng- 
land colonial farm house, with wide, heavy drop siding 
and beautiful two-story front columns. Even the 
hooded doorway with its moldings are of concrete, mono- 
lithic with the structure as a whole. 

While this seems to be flying in the face of a com- 
mon architectural conception that a structure should ex- 
press the material of which it is made—Mr. Wiggles- 
worth stoutly maintains that the lines of the old farm 
houses are so good for their own sakes—drop siding and 
all—that they deserve preservation in a permanent and 
worthy material. The forms for walls proper were 
carefully made for horizonal courses about 2 ft. high 
and were used repeatedly with very little waste. They 
are so faced as to produce the drop siding effect. 

Surfaces were carefully pointed, filled with a cement 
wash and rubbed with fine carborundum. The walls 
were then given a finish of special white paint. 


The Semi-Annual Index to 
CONCRETE, Vol. 19, July to 
December, 1921, will be ready 
for distribution to those who 
want it, about Feb. 1. 
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Hueber Brothers’ Aim 
Isn’t Cheap Houses 


The work of Hueber Brothers, builders, in Syracuse, 
N. Y., in erecting concrete residences with their own 
system of forms, to meet an increasing demand for fire- 
proof homes of attractive architecture, was described in 
detail in this magazine in January, 1921. 


Additional houses have been built this year, the 
Hueber system being modified and simplified from time 
to time as the work progressed, and the results encour- 
age the builders to believe that they are getting mini- 
mum costs as compared with any equally good construc- 
tion. 


The builders have not.attempted to put up cheap 
houses. They have had for their aim the construction of 
the concrete shell—including reinforced concrete walls 
-and floors at a lower cost than can be obtained with any 
other type of construction. This done, the finish and 
equipment have been of the best. For those readers 
not familiar with the Hueber system an isometric sketch 
from the January, 1921, issue of CoNcrETE is repub- 
lished. Of the developments of the last year, Hueber 
Brothers write: 

Our average schedule for the last three houses, size 25 ft. by 
31 ft., with a crew of one carpenter and five laborers, was: 

1. Erecting forms, six men, four eight-hour days. 

2. Pouring, placing reinforcing and sleeves and erecting 
scaffold, six men, three eight-hour days. 

. 3. Stripping and cleaning forms, six men, two eight-hour 
ays. 

We are confident this schedule could readily be followed by 
practically any. crew. 

The forms continue to show practically no signs of wear, 
despite continued use during this year. They have required 
no repairs so far, and we are convinced of their durability. 


We have done away with the outside sill course and are now 
experimenting with eliminating all outside studs, constructing 
the outside panels in such a way that they take all the load 
without studs to support them. We have also worked out a 
system of scaffolding which“is part of the forms and built into 
them. While we recognize the merits of the Insley equipment 
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for pouring several houses with the one set-up, we have worked 
out and will put into actual use in the spring a cart system 
of pouring, which will work in as part of the forms and will 
be more economical and desirable for single house jobs in dif- 
ferent locations. 


We are now studying the possibilities of using cork board 
applied direct to the inside of all exterior reinforced concrete 
walls as an insulator and plastering surface, instead of the 
usual furring and lathing method. We are also going to use 
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gypsum dome tile floor construction, which of course does away 
with considerable dead weight and makes a warmer second 
floor ceiling. 

While we recognize fully the importance of an economical 
first cost construction proposition, we like to have people think 
of the Hueber system in another light. After all is said and 
done, if a system gets up the concrete part of a house at a 
minimum first cost as compared with any other type of con- 
struction, that is all that can reasonably be expected and re- 
quired. Thereafter, what goes in to make up the plumbing, 
heating, electrical equipment, roof, porch and decorating must 
naturally rest with and be almost absolutely dependent upon 
what the contractor, builder, architect, or owner wants to spend. 


__~ We cannot say too strenuously how unfair we feel is the liter- 


ature one generally finds on concrete home construction. Our 
contention is that a $1,000 plumbing layout costs just as much 
when put into a concrete home as in any other construction. 
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In other words, get a reasonably low first cost concrete shell 
construction, permitting of variations in exterior and interior 
designs, that will answer architects, builders, etc., and then 
let them put in as much or as little into the rest of the job as 
they want to and pay accordingly. 


Several interesting Concrete House 


Construction Operations will be described 
in February issue of CONCRETE, ow- 
ing to lack of space this month. 


Fic. 5—Hvezrrr Hovusrs Unver Construcrion 


[42] 


Fic. 1—Firsr Stwon Laxe Hovusrt oN EXHIBITION IN 
Brivceport, Conn. 


Factory Built Houses 
Moved by Truck 


In the shipyard near Bridgeport where he built sub- 
marines, Simon Lake is experimenting with concrete 
houses. These are made of the lightest possible section, 
and when complete they are loaded on to a cradle and 
hauled by truck to the purchaser. Three such houses 
have been built, and the methods are not yet standard- 
ized. 

Fig. 1 shows the first house, hauled into Bridgeport 
for exhibition purposes and since hauled back again to 
the yard. : 

This is a single unit, and is 12 ft. 6 in. by 27 ft. in 
plan. The floor is a hollow slab, and the side walls are 
also hollow, but walls and floor are cast together, form- 
ing a monolithic structure. The roof, also hollow, was 
separately cast, and when cured was superimposed on 
the walls. The inner web of the exterior double walls 
is 3 in. thick, and the outer web 5% in. thick. A 214-in. 
air space separates these two slabs. The two sides are 
spaced by creosoted strips of wood and tied together, 
so that the concrete of the outer wall does not come in 
contact with the inner wall at any place. The inner sur- 
faces are enameled with a bitumastic enamel applied 
when the structure is hot, so that the enamel enters the 
pores of the concrete and makes the structure water- 
tight and damp-proof. The thin cores are given a bitu- 
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minous coating and after steam heat is applied the cores 
are withdrawn, leaving the bituminous film behind. 

The first house was poured, using a 1:3 mix of mate- 
rial passing a 14-in. screen. A later .house was con- 
creted over the cores on a metal mesh, using a Hodges 
stucco machine. 

The roof, 12 ft. 8 in. wide and 27 ft. 3 in. long, has 
a bottom slab 3 in. thick, which forms the ceiling, and 
an upper slab 5 in. thick which forms the roof portion. 
An air space of 214 in. separates the slabs. A test load 
of 10,000 lbs. of sand in bags (Fig. 2) was placed on 
this roof slab, supported on two sides. The slab was 
designed for a snow load of 30 lbs. per sq. ft., and it 
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deflected 1 in. under dead load and 14 in. at the center 
under live load. In addition, three men got on the center 
of load and by jumping up and down caused the slab to 
vibrate without damage to it. 


Fig. 3 shows the roof slab being lifted into place. 
Fig. 4 shows the roof slab placed and the lifting der- 
rick swinging to one side. Fig. 5 shows the method of 
transporting the finished unit. The estimated weight is 
about 15 tons, and a special ten-wheel truck was de- 
signed to transport it. Simon Lake is still going ahead 
with the development of this type of construction, but 
he is refraining from making details public until his 
methods are standardized. The development is being 
promoted by the Sunshine Homes Corp., New York City. 
A single house unit offers possibilities as a seashore 
camp. Two or more units joined suggest larger use- 


fulness (Fig. 6). 


Double Wall Bunga- 


lows in Spokane 


The Concrete Construction Co. is building attractive 
Van Guilder system double wall houses in Spokane, 
Wash.—two of them shown from photographs and plan 
drawings. 


M. R. Smith, vice-president of the construction com- 
pany writes: 
The concrete house is taking hold here in one of. the great 


centers of the lumber industry, where lumber is cheaper and 
cement is somewhat higher than in the East. 


Though we have this price handicap to contend with, we 
have found that by using double walls for foundation and 
outer walls, and using frame partitions, floor and roof con- 
struction, the cost runs about 5% above the frame house. The 
_ Van Guilder system, having the continuous dead air space, 
enables us to plaster directly upon the concrete on the inside 
with no danger of the decorations being damaged by con- 
densation of moisture, and there is absolutely no chance of 
water coming through the wall. The insulating quality of 
these walls has been given a good test here this year, as we 
had a cold period last month (November)—colder than the 
coldest weather of most of our winters—and the owners of 
these homes found them much easier to heat than the ordinary 
frame house. We expect them to show a fuel saving of at 
least 30% compared with frame construction. 

The story-and-a-half bungalow, with nine rooms (three on 
second floor not shown), is the best built in Spokane this 
year—oak floors throughout, tiled bathroom with solid porce- 
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lain plumbing, beautiful built-in features, electric kitchen and 
laundry. The basement is subdivided with concrete partitions, 
which form the bearing walls, and the porch floors are rein- 
forced concrete slabs. 

The smaller bungalow has answered this question often 
asked, “Does not a concrete house look cold and uninviting?” 
The walls are a light cream, done in sand dash with Atlas white 
cement. The trim is a shade darker than the stucco, and the 
roof is stained brick red. The flower boxes are of water- 
proofed concrete cast in place. 

We have recently built by the same system a concrete auto- 
mobile service station at Dishman, Wash., just east of Spo- 
kane. This is strictly modern, full cemented basement, hot 
water heat, electric water heater, large sales room, ladies’ rest. 
room, and men’s room, lavatories and drinking fountain, 
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Needham System 
Employs Precast Units 


The Needham system, developed in Houston, Texas, 
and used first in the construction of the house illustrated, 
utilizes precast units tied together in the footing and 
at floor levels by belts of concrete cast in place. It has 
features very similar to the Moore system, previously 
described in Concrete’ in connection with housing work 
by the Turner Construction Co., for the Humble 
Oil Co. 

Fig. 3 shows the units as erected. The footing is 
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grooved to receive channel shaped wall units, whose 
cross webs are cut out to connect the air ducts formed 
by the channels. Adjacent wall unit flanges curve at the 
top to form keyways, while the flanges of the opposing 


- wall units (forming the other side of the wall) fit closely 


agaisnt the flaring sides of the keyways, so that when 
a beam is cast in place only the keyways or pockets are 
filled and not the hollow spaces below them. Projecting 
reinforcing in the wall units projects into the beam when 
cast in place. Joists are held temporarily with ends 


Fic. 4—Procress wirnh NEEDHAM System ON MuLcAHY 
APARTMENTS, Houston, Aprit 20 To May 2, 1921 


forming their own pockets in the beam. Fig. 4 shows 
an apartment under construction. Actual erection is 
reported to have started on the job 12 days previous to 
the making of the picture. 
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Metal Lath for Forms 


and Reinforcing 


The feature of the Donaldson system of construction 
is the use of expanded metal lath for forms, for rein- 
forcement, and as a base for plaster and stucco.. The 
walls are hollow, plastered on the lath, and the load is 
carried by reinforced concrete columns and _ beams 
formed and reinforced with lath, and by additional rods 
where indicated by the design. The floor and roof slabs 
are on expanded metal, as a centering and reinforce- 

ment supported by temporary shoring. 

Progress photographs are reproduced in Figs. 1 to 7; 
finished houses in Fig. 8. 

The system has been used in several different parts 
of the country, and C. W. Donaldson, the inventor, 
claims for it the means of building reinforced concrete 
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houses cheaper than frame. The concrete is used wet, 
and the job progresses a story at a time. The variety 
of individual problems in placing the expanded metal 
requires careful supervision. 


Fic. 8—Comrretep Donatpson System Hovses 


Standardized Metal 


Lumber Houses 


The pictures show one of a series of standardized 
metal lumber and stucco houses—complete and under 
construction. It was erected at Canton, Ohio, by Ber- 
ger Manufacturing Co., engineers, to demonstrate the 
new system of standardized metal frame produced by 
that company. 

The framing of the outer walls is of 4-in. channel 
shapes, on the inner and outer flanges of which prongs 
are punched out for the easy and firm attachment of 
metal lath. The partitions are of 2 or 4-in. studs on 
both sides of which expanded metal lath is attached. 
The floors are framed with metal lumber joists spaced 
2 ft. apart. Wood nailing strips are nailed to the joists. 


First oF A SERIES OF STANDARDIZED Mertrat LuMBER AND 
Stucco Hovusrs 
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Metal lath is attached to the under side of the joists. 

The roof is supported on metal lumber rafters, to 
which nailing strips are attached in the same way as on 
the floors. Wood sheathing and any form of roofing 
desired can then be applied. 

Wood grounds are applied for the attachment of win- 
dows and door frames, and for all trimmings such as 
base-boards, picture molding, etc. In the finished house 
no metal will show; all is covered by stucco, plaster, 
and trimmings. 

Such a frame work might provide a means of fur- 
ther development of the improved back-plastered stucco. 


Frost System Double 
Wall Houses | 


Fic. 2—Frosr System in Use on Jersey Crry Two- 
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SYSTEM 


The Frost system of hollow wall construction, devel- 
oped by the Hollow Concrete Wall Co., Mitchell, S. D.,. 
has been used in building houses at Michell, cottages. 
for the Nebraska Cement Co., Superior, Neb., and a. 
two-family house, one of several to be built for the- 
Eagle Works Building Assn. (employees of the Eagle 
works of the Standard Oil Co.), at Jersey City, N. J. 

The forms are of plank, 18 in. high, in sections, 4, 6, 
and 8 ft. long, bolted to a T and angle iron frame, and 
having a sheet metal core to form a 2-in. air space. 
Forms are shown spread and core collapsed and raised’ 
at the left, and tightened ready for pouring at the right : 
in Fig. 1, : 

Fig. 2 shows progress to two courses above the foun- 
dation on the first of the Eagle works houses, This: 
job has been done on a co-operative basis by oil company 
employees working turn-about on off days. It has not, 
however, been an economical operation from a labor: 
standpoint, due to interruptions and to the necessity of 
breaking in new men almost constantly.. Concrete was; 
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placed from a tower through chutes. Progress has been 
at the rate of one 18-in. course per day. 


‘The accompanying comparative figures are furnished 
as representing the estimates of the Nebraska Cement 
Co., which expressed entire satisfaction with its use of 
the system in the erection of employees’ cottages. 


The two 3-in. walls normally used with the Frost 
system are tied together through a 2-in. air space by 
galvanized ties. Stucco is applied outside and plaster 
direct inside. The walls may be of 4-in. or 6-in. thick- 
ness each, instead of 3 in. 


CoMPARISON SHEET 


(NepRAsKA CEMENT Co. FIGURES) 
100 sq. ft. finished wall, 8 x 3 in., with 2-in. air space, requires: 


Zevass sand and gravyel,.at, $1.50 Per Yc scclc cc cece ciisisrwesieiies $3.00 
TOTSHERMECCIDOUEMAUET OG DEL SACK ie cscs ces cie.c > ckte ce cnennviee 60s 7.50 
VUE Lee patie Bren LOMO iets oc cisis ies Geo caso ic arptesainic’ s oisremyatorvieve Ibvase 2.00 
RoeU LU Py AIS OUTSET SNe sietersyo:6) 5:61 si5/vinys e1sitye) © cieiatelayiis. cue ayv,e,91ole.49"0\6 5.50 
A GeV as PINs Mes tMishierce.sa cece ee act ce oe vals vie» bhid sc sbedlee 60% 3.00 
ADOT TOM COMSEPUCES Wall 1S ie tr a. 8 chaloodeaeio5 cucrnssnicun atucienavesesaimisioiesou’ 6.50 
$27.50 
GOntractons provi, TOs Ole S250). nes sc ace cc oGe ces ies <0 ea 0s 2.75 
7 $30.25 
100 sq. ft. finished wall of wood requires: 

PORDCSarar s -4, OT 70) ft., Ab. $40.00 Per Mie oe sicicc ors cicinses vec os $2.80 
B20) Te vsheeting.- ab $40.00) per “Mises vc siscess sisieieeecsevbesce 4.80 
BEET SOLE LE (AL SOLO Oa DOL aM cioks Liaietsis ajcus/eiose asete,apevatottte + 0 AE axe cieid 6.76 
MOD Liga GINS AP ADELE ae Vereiaie ajar ela sie, ot Beis iehe ecele AaideFo'e «vie siecle 3 40 
REIS po cconhn deb OUsO JOU Ae OOD DCI Caan er en oe ae -50 
OOM bem tte Ro LiThl Tage sc see pahetna ais oleae. als c-siave. 0\s.0 o,01d.« sinteRyeln locos. 68 e. =, 8-50 
AEZsUD TAP weeU DNC PVE DL ULENES Sas fara, close eloje cai pia etelavoryiore os Sos eft eae te sz ottiete’s are diol 8.00 
11 1/9 yds. lath and plastering, 70c per yd.............0...00- 7.22 
GATPEHUCL WOE ger rs iets « cole ofc: suaise a (eists ein 0) eis iciale ib ai owreroseis-eree severe 9.50 
j $45.48 
Contractors pronit, 10% Of -G45.48) © ccyerss ciocis.cisls vs ose 's +4 srer0l> aye 4,54 
$50.02 

100 sq. ft. finished wall cement blocks, 8 x 8 x 16 in., requires: 
BED DISCERN AUCTEACHE.. . caldv.sloictcics.e slcart et ae ais. ere spews t's ciwla ie « wraisielele $22.40 
Mortar in which to lay them, at 4c each é 4,48 
MQ DOLaAelay: LACH. F AL GE! CAC. os o,c,stchve aia's cis sloae's ea eins steed oe O68 4 
111/9 yds. furring lath and plastering, at 75c per yd......... 8.33 
$42.05 
MONECACTOL-N PIGHtCe 10 Tye OGM OAL OS asic siete sleis se so ciais ort elsisiejecis sieis 4.20 
‘ $46.25 


lenses Built of 
Dodson Boards 


Dodson concrete boards, of which several houses and 
other buildings have already been erected, are an out- 
' growth of the concrete silo stave. Dodson boards are 
in reality staves 10 in. wide, 3. in. thick and in lengths 
of 7, 14 and 28 in. They are tongued and grooved on 
their edges, to be laid up without mortar, and slatted 


Fic. 1—Dopson Concrete Boarp House Unper Con- 
STRUCTION 


_——————_— 
Ee 
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Fic. 1—Frost System Forms—TiGHTENED AND COLLAPSED 
BY Movement or Tocoirs 


on their surfaces to receive steel rods, extending through- 
out the length of any given panel, threaded on the ends 
so as to draw the units up tight. The rods are first 
dipped in cement grout, and the slats are filled by the 
first mortar coat of stucco with which the wall sur- 
faces are finished. Pilasters, poured in place, tie and 
stiffen the thin unit curtain walls. The walls are furred 
inside for application of lath and plaster. 

The Dodson Cement Products Co., Wichita, Kans., re- 
ports that one skilled workman at $8.00 a day and two 
laborers at $4.00 a day, working eight hours a day for 
three days, set up complete the concrete shell of a 
five-room Dodson bungalow. The house was entirely 
completed for occupancy in five weeks. 


The Semi-Annual Index to CoNCRETE, 
Vol. 19, July to December, 1921, will be ready 
about February 1 for distribution to those 
subscribers who ask for it. 


Fic. 2—Dopson Hovusts 1n Wicuita, Kans. 
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Fic. 1—C'ursmz View or Two Winpows Firrep wirn STEEL 
Frames aNp SasH, SHowinc OnE Winpdow OPEN AND CINE 
C1LosED 


~ New Steel Basement Sash 
for Houses 


The accompanying illustrations show a new type of 
steel window frame and sash for basement windows 
which is being put on the market by the Truscon Steel 
Co., Youngstown, Ohio. It is the first of its type. 


Each frame comes as a complete unit, with the sash 
already hinged and ready for the glass. It is hinged at 
the top and opens in, eliminating interference with the 
outside screen. 


Compared with the standard grade of wood frames, 
the steel window admits 50% more light; is relatively 
indestructible; easy of operation under all weather con- 
ditions; has double contact weathering, making the win- 
dow storm proof; hardware comes already attached, and 
consists of strong hinges and a durable lock; no fitting 
of sash to frame necessary; saving in cost over wood 
construction, actual comparisons of cost showing a say- 
ing of $2.00.or more for each window. 


The frame is easily installed in any foundation wall 
of concrete, concrete block, brick, or stone. The sizes 
are standard and fit into walls of standard size blocks 
or bricks. 


When wired glass is used, as shown in Fig. 1, the win- 
dow is practically burglar proof. This installation is 
particularly desirable when the window opening is used 
in putting coal into the basement. 


. 


Report on Concrete House 
Construction 


Report on Concrete House Construction is a par- 
ticularly well conceived piece of promotional literature, 
which the architect will find handy to slip into his ver- 
tical files where it will be in plain sight when wanted. To 
make it still more handy, it is thumb-cut for each chap- 
ter as follows: The Advantage of Concrete Houses; 
Classification of Systems of Concrete House Construc- 
tion; Detailed Data on Selected Systems of Construc- 
tion; How to Make Good Concrete, Waterproofing, 
Dampproofing, and Insulating Concrete; Architectural 
Design Treatment in Concrete Houses; Exterior and 
Interior Wall Treatment; Floor and Roof Treatment; 
Best Methods of Handling Concrete in House Construc- 
tion; Additional Sources of Information. This work is 
compiled and published by the Research Division of the 
Security Cement & Lime Co., Hagerstown, Md. 


—_—_—— eee 


. DRAFTSMAN, designer, sraduate engineer, desires posi- 
tion. Experience in design of Cement mills, Concrete, Steel, and 
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Fic. 2—Inverton View or BaseMENT, SHOowiInNe SasH HrncepD 
at tHE Tor, Grvinc UNosstrucreD OPENING — 


Archer Mixers 


put the wheelers out 
of a job 


This mixer has all the good points of 
other batch mixers, and its easy portability is 
an additional money-saving feature. Wheel 
it right up to the forms and let it discharge 
the concrete direct—no barrow gang. Built 
in bag and half-bag sizes, moved by one or 
two men, every ounce of 
material in it of highest 
grade. A mixer that will 
give long service. 


Write for the Archer 
Mixer Catalog—it’s full of 
interesting information. 


MIXER DIVISION 


ARCHER IRON WORKS 
2426 W. 34th Place CHICAGO 


Makers of Steel Dump Bodies and Hoists for Trucks. 


UNIVERSAL 


Wearing 
Surface 
composed of 
“Alundum”’, 
the hardest 
mineral 
known. No 
steelexposed. 


Write for catalog 
. c-c and sample. 


Universal Safety Tread Company 
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